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Researeh on Parade 


The Ninth Langley Field Conference of the N.A.C.A. has a record 


attendance of representatives of all branches of the industry 


ACH YEAR the industry learns 
more about how to use the 
National Advisory Committee 
for Aeronautics in the solution of 
engineering problems, and each year a 
larger group attends the gatherings at 
Langley Field where research progress 
is brought up-to-date and future plans 
are made. Each succeeding conference, 
being larger than the one before, presents 
a new accommodation problem to the 
members of the committee charged with 
the arrangements. The ingenuity ex- 
pended in increasing the facilities is 
paralleled by the inventiveness displayed 
in devising means of dramatizing re- 
search, and in this respect the ninth in 
number of these annual conferences was 
particularly rich. No pains were spared 
in planning methods to enable the 
visitors to visualize the test results. 
There is a new appreciation of the 
committee and its work. It is shared by 
every important branch of the industry, 
for among the visitors were found repre- 
sentatives not only of the manufacturers 
of military aircraft and engines but of 
medium and light-weight commercial 
planes, as well as the operators of trans- 
port iines and members of the Aero- 
nautics Branch of the Department of 
Commerce. Despite the attractiveness of 
the gatherings on the boat trips down 
from Washington and back, a large con- 
tingent are inflexibly faithful to air 
travel. The number of visiting air- 
Planes on the field was greater than ever 
fore. As for officers of the Services, 
so many of them wanted to attend that 


arrangements had to be made to repeat 
the whole program on a special Army- 
Navy Day. 


The morning session 


Following the address of welcome by 
Col. A. L. Sneed, Commandant of 
Langley Field, and Dr. Joseph S. Ames, 
chairman of the committee, Fred E. 
Weick, Senior Aeronautical Engineer, 
outlined the activities of the Aerody- 
namics Section in the absence of its 
chief, Elton W. Miller. Mr. Weick 
began by discussing the work done in 
the 7x10-ft. tunnel on the determination 
of air loads on slots and flaps. In gen- 
eral, a flap or auxiliary movable surface 
near the trailing edge (as in the Fowler 
wing) carries a proportion of the maxi- 
mum total load on the wing just about 
equal to its proportion of the total area. 
Balancing of flaps with a lowered pivot- 
point for the flap hinge could be made 
to reduce the control force necessary 
by one-half. 

A practical application of the study of 
high lift devices was made in a series of 
tests of their effect on the take-off 
characteristics of a transport plane, 
having a maximum speed of 200 m.p.h. 
and a wing loading of 22 lb. per sq.ft. 
The drag of the split flap, deflected for 
maximum lift, increased the take-off run 
required to clear a 50 ft. obstacle about 
three times, while the take-off distance 
with the plain wing was decreased about 
one-third by the use of a large Fowler 
flap. A closer approach to the ideal con- 
dition, in which increased lift could be 


obtained with no increase in profile 
drag, could be obtained by control of 
the airfoil boundary layer, if this could 
be accomplished with almost negligible 
expenditure of power, and an investiga- 
tion was instituted to determine the best 
method to accomplish this and what the 
cost in power would be. 

Both the suction and the pressure types 
of boundary layer control were tried 
through slots of various sizes located in 
a number of positions along the chord, 
and the best of the exhalation slots re- 
quired a blower horsepower of 15 per 
cent of the rated engine power to obtain 
a maximum lift coefficient of 3.0. The 
inhalation slot was much more eco- 
nomical, requiring slightly over 2 per 
cent of the engine power to attain the 
same lift coefficient. This spectacular 
increase in lift would make possible a 
minimum speed of 50 m.p.h. with a wing 
loading of approximately 20 lb. per sq.ft. 

Closely associated with the study of 
high lift devices is a complete investiga- 
tion of lateral control, and a long series 
of tests have shown that no conventional 
aileron provided control above the stall. 
A disadvantage was found in the use of 
spoilers because of their delayed action 
or lag, but this can be almost entirely 
eliminated by locating the spoiler in a 
slot passing clear through the wing. 
Particularly high hopes are held, how- 
ever, for a retractable aileron for use 
with full span flaps, which is now being 
tested in the Flight Research Section. 
This aileron is essentially a surface re- 
tracting vertically into a slot located 
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about one-fifth of the chord length from 
the trailing edge of the wing. 

A résumé of the work of the Flight 
Research Section was presented by 
J. W. Crowley, who is in charge of this 
subdivision of the laboratory. Recent 
developments in the highly important 
spinning studies have indicated that spin 
control is dependent on the provision 
of tail surfaces with large damping yaw- 
ing moments, and an investigation was 
made to determine the yawing moments 
contributed by the various elements of 
an airplane in a spin. Since the wing 
was found to contribute by far the 
greatest yawing moment acting to assist 
the spin, further study toward its re- 
duction has been instituted in both the 
spinning tunnel and in flight. 

That there is still room for improve- 
ment in the maximum speed of trans- 
port planes was indicated by tests show- 
ing the comparative drag of a good 
elementary wing-fuselage combination 
and that of several current airplanes. 
The drag of the most efficient of the air- 
planes tested was found to be twice that 
of the ideal wing-fuselage combination 
without tail. Assuming the maximum 
speed of the best airplane to be 225 
m.p.h., the calculated high speed for the 
ideal combination of wing and fuselage 
alone would be about 285 m.p.h., or 
about 275 m.p.h., allowing for tail drag. 

The protracted study of the net effi- 
ciency of propeller-nacelle-wing combi- 
nations in various positions has con- 
firmed the belief that tractor installa- 
tions with radial engines are generally 
more efficient than pusher or tandem 
arrangements. Extension of the tests to 
biplane cellules has shown that the best 
biplane tractor installation is at least 
as good as the best tractor location on 
a monoplane. Housing the engine within 
the wing results in a slight gain for the 
tractor installation, and a very substan- 
tial increase for the pusher, the highest 
efficiency figure reached so far having 
been obtained for an enclosed pusher. 

Landing gear drag for a typical trans- 
port was measured for several semi- 
retractable varieties of gears, and the 
results indicate that at least one-half of 
the wheel must be in the retracted posi- 
tion before the drag becomes less than 
that of the fixed type. Retracting the 
wheel into the wing instead of the 
nacelle, results in a substantial decrease 
in drag. The best arrangement, how- 
ever, is that in which the wheel is re- 
tracted into a fairing on the bottom of 
the wing and the fairing is closed, since 
the efficiency approaches closely that of 
the completely retracted gear. 

The necessity for further study of 
scale effect on airfoils was emphasized 
in the opening remarks of Eastman N. 
Jacobs, director of the Variable Density 
Wind Tunnel Section, in which he de- 
scribed tests made in this tunnel and in 
the full scale tunnel indicating that there 
is a considerable variation of airfoil 
characteristics with Reynolds number. 
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The N.A.C.A. retractable aileron for use with full span flaps was shown in the 
Flight Research Laboratory. 


Turbulence effects also have been found 
to have a direct bearing on the problem 
and compressibility continues to be the 
object of study in the high speed tunnel, 
where it has been found that, at 600 
m.p.h., compressibility triples the power 
required for flight with some airfoils. 


Air loads on airliners 


Through the installation of the V-G 
recorder on transport and military air- 
planes, it has been possible to amass 
statistical data on load factors as part 
of the major program of investigation 
of structural loads in flight, conducted 
by Richard V. Rhode, of the Flight Re- 
search Section. Of particular interest is 
the data obtained from these installa- 
tions on transport airplanes over a 
period of about 9,000 hours of flying on 
seven different types, the loading in this 
form of flight being due principally to 
atmospheric gusts. The maximum ac- 
celerations recorded in scheduled opera- 
tion were 3g. upwards and l4g. down- 
wards, both encountered at cruising 
speeds of about 150 m.p.h. These figures 
are interesting by comparison with re- 
cent ones obtained in England under 
somewhat different test conditions. Four 
different types of planes, fitted with re- 
cording accelerometers and flown in 
gusty weather, were found to have sus- 
tained maximum accelerations of 2.8¢. 
upward and 0.6g. downward. Previous 
researches by the N.A.C.A. to deter- 
mine the intensity of gusts have indi- 
cated that velocities up to 30 ft. per sec. 
are quite common but higher ones are 
not frequently experienced. 

Load distribution studiés have yielded 
information on fuselage and slipstream 
interference effects on the span load dis- 
tribution that may alter basic assump- 
tions of stress analysis. It has been 
found that the presence of the fuselage 
affects the load distribution of the lower 
wing of a biplane in such a manner that 
a larger portion of the load than here- 
tofore believed acts near the tip. 

Application of a newly developed and 
extremely promising hull form of the 


normal 15,000 lb. flying boat having 
two engines aggregating 1,000 hp. was 
discussed by Starr Truscott, Chief of 
the Hydrodynamics Division. The hull 
which was characterized by a relatively 
flat V bottom and a pointed step, showed 
generally better performance than the 
normal hull form with transverse step. 
The Physical Research Division un- 
der the direction of Dr. Theodore Theo- 
dorson has been concerned for some 
time with the problem of flutter and the 
salient points of a detailed mathematical 
analysis of the subject were outlined by 
Dr. Theodorson. Although flutter de- 
pends on about a dozen factors, only a 
few of them are important. A necessary 
condition for the occurrence of flutter is 
at least two degrees of freedom of the 
surface involved, as vibration occurring 
with one degree of freedom is immedi- 
ately damped out by the air forces. With 
two degrees of freedom, the air forces 
may act in such a way that energy is 
absorbed from the airstream in excess 
of that expended for internal friction 
and, in the theoretical case of no inter- 
nal friction, air damping may become 
negative. Damping, therefore, may be 
considered as either positive or nega- 
tive. Vibration may become so violent 
in the case of negative damping that 
failure of the structure may result. The 
intermediate condition of zero damping 
is of special importance and can be 
treated with comparative ease as the 
motions in the several degrees of free- 
dom are then sinusoidal, indicating an 
unstable equilibrium. The velocity at 
which this instability of equilibrium 1s 
reached is called the flutter velocity. 


Power plant research 


In discussing the work of the Power 
Plant Division, Carlton Kemper, chief, 
began his talk by emphasizing the im- 
portance of the cooling study now in 
progress at the laboratory. The pro 
gram has covered not only the many 
possible methods of directing air flow 
over finned engine cylinders by meams 
of baffles or deflectors, but also the pos 
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sibility of forcing air under pressure 
from a blower through cylinder fins 
completely enclosed in a cowling. The 
best of the shell deflectors tested had an 
entrance angle of 145 deg. and a 3 in. 
tail and gave 28 per cent more cooling 
than was possible without it. An inte- 
gral deflector with a 180-deg. entrance 
angle gave 54 per cent better cooling 
than could be obtained with the cylinder 
alone. In the pressure tests, the increase 
in blower power required for satisfactory 
engine cooling was found to be propor- 
tional to the increase in engine power, 
and the calculated blower power was 
about 5 per cent of the brake horse- 
power of the engine. A study to deter- 
mine the ideal sizes for cooling and drag 
of the front and rear openings of radial 
engine cowlings showed that the ratio 
of entrance to exit diameter that gave 
the highest proportion of air volume to 
drag was 0.8. 

Compression ignition engine research 
































































































































Visitors were permitted 
to ride on the towing 
carriage in the seaplane 
channel. As the speed 
was increased, a curve 
of the resistance was 
Plotted in light on a 
ground glass back- 
ground. 


The conference in ac- 
tion, listening to a talk 
in the Flight Research 
Section, The airplane 
in the background is 
used for airflow study 
in spins. 


has progressed to the point where it is 
now possible to take high speed motion 
pictures of injection and combustion 
with fuel silhouetted through a heavy 
glass sided chamber. The most promising 
method so far devised to improve per- 
formance is that of obtaining more satis- 
factory distribution of the fuel spray by 
the use of high speed air flow produced 
by a boss attached to the piston crown 
to force air into the combustion cham- 
ber at high velocity. Changes in the 
direction of air flow and combustion 
chamber shape have made large con- 
tributions to increased performance with 
the pre-chamber type of engine. 


In the laboratories 


The subsequent visit to the labora- 
tories afforded an opportunity for the 
guests to see the apparatus used in the 
determination of the results outlined at 
the morning session. The phase of the 
lateral control investigation concerning 
reduction of the lag in the 
action of the spoilers was 
demonstrated by motion pic- 
tures of the smoke flow tun- 
nel in the variable density 
wind tunnel building and 
by actual tests of an airfoil 
model in the atmospheric 
wind tunnel. Occurrence 
of the compressibility bur- 
ble was demonstrated visu- 
ally by a device used in 
conjunction with the high 
speed tunnel depending 
for its operation on the dif- 
ference in refractive index 
of atmospheric and com- 
pressed air. The new 20- 
in. high-speed tunnel was 
seen in the course of con- 
struction. 

No test run was made in 
the propeller research tun- 
nel which has recently been 
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fitted with electric motor drive to re- 
place the submarine diesel engine for- 
merly employed, but here visitors had 
an opportunity to examine in more de- 
tail the charts based on the propeller- 
nacelle-wing investigation and the sev- 
eral types of rotary wing aircraft models 
which are being studied there and in 
other sections of the laboratory. 

In the towing basin, the secret desire 
of many visitors was gratified by the 
privilege of riding on the carriage in a 
test run and an ingenious device was set 
up to trace the curve of hull characteris- 
tics in light on a ground glass back- 
ground while the run was being made. 
Exhibits in the flight research section 
were widely diversified and included 
several of the lateral control devices, 
among which was the retractable aileron. 
An arrangement to study airflow over 
the wings in spins by the use of silk 
tufts attached to wing surfaces and a 
motion picture camera mounted above to 
photograph the various positions of the 
tufts with the airplane in flight, also was 
on display. 

In the Full Scale Tunnel building, 
where lunch was served, a small port- 
able wind tunnel was. operated to demon- 
strate some of Dr. Theodorson’s theo- 
retical conclusions regarding flutter. A 
test run of the mammoth tunnel was 
made to demonstrate the method of 
determining the pressure differences 
that exist across the air stream be- 
hind the tail of an Army P-26 airplane. 

A spectacular exhibit was set up in 
the power plant laboratories to show 
the methods used in photographing the 
process of combustion as it occurs 
within the engine cylinder head by the 
use of a powerful light source and a 
high speed motion picture camera. 

Following the conference picture and 
the test run in the full scale wind tunnel, 
the group divided itself voluntarily into 
five sections on the basis of individual 
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interest for the highly specialized after- 
noon conferences. 


High lift and lateral control 


Promise of something definitely new 
in lateral control and expectation of its 
early application to design was the sense 
of the meeting on high lift devices and 
lateral control, which was attended by 
the largest number of visitors (some 80) 
and conducted by the editor of AVIATION. 
From the discussion at this conference 
it was apparent that designers are ready 
to accept mechanically complicated con- 
trols in order to gain simplification of 
the pilot’s reaction to them. A notable 
example of such a device was the me- 
chanical arrangement discussed by Mr. 
Weick which makes it possible to oper- 
ate flaps with a single movement of a 
lever similar to the emergency brake on 
an automobile. 

Much interest was expressed in the 
prospective application to design of the 
split flap and retractable aileron and 
several questions related to this were 
asked Mr. Weick and Melvin H. 
Gough, associate test pilot for the com- 
mittee. It was Mr. Weick’s belief that 
these devices could be used with correct 
design and installation. Control ob- 
tained with either the retractable aileron 
or the regular aileron behind and on top 
of the split flaps, compared with that 
obtained by ordinary ailerons throughout 
the entire flight range, the chief differ- 
ence being in the friction of the control 
surfaces. With one of these controls, the 
stick forces were the same on the ground 
as in the air, but it was thought desirable 
to have control forces increase with air 
speed and with deflection of surfaces. It 
was generally agreed that control forces 
should be light but, at the same time, 
sufficient to be felt by the pilot. No new 
technique appeared to be required, how- 
ever, to fly with retractable ailerons. 

Discussing the control characteristics 
of retractable ailerons on the Fairchild 
22, Mr. Gough said that the value of 
positive yaw obtained might be too large 
and probably could be reduced. Mr. 
Weick explained that it was once 
thought that positive yawing moments 
were favorable but, that if they became 
too large, the effect was bad. A large 
positive yawing moment makes it neces- 
sary always to use rudder against a 
turn. 

The difference between an aileron 
that lifts the low wing and a spoiler 
that pushes the high one down, was 
found to be unimportant since the center 
of pressure under ordinary conditions 
was displaced laterally only about 7 per 
cent to a point just outside the fuselage. 

The danger of suddenly raising the 
flap at low altitudes with the airplane at 
minimum speed, was mentioned by 
Heraclio Alfaro, whereupon William H. 
McAvoy, test pilot for the committee, 
described an experience in tripping the 
flaps in landing. At speeds just above the 
minimum for the flap-up condition, the 


flap was lowered and the speed de- 
creased about 5 or 6 m.p.h. When the 
flap was raised again, this loss of speed 
was quickly regained. 


Flutter 


At the conference on flutter, Dr. 
Theodorson elaborated on his previous 
talk and discussed the subject matter of 
a paper soon to be published, entitled 
“General Theory of Aerodynamic In- 
stability and the Mechanism of Flutter.” 
Lantern slides were used to illustrate 
some of the more important data given 
in this paper. Although somewhat com- 
plex in derivation, the mathematical 
expressions were shown to be relatively 
easy to use for numerical computation, 
particularly in the case of two degrees of 
freedom. H. J. E. Reid, engineer in 
charge of the laboratories, presided. 


Seaplanes 


A great deal of interest was shown at 
the seaplane conference conducted by 
Mr. Truscott, in the characteristics of 
the new hull form developed by the 
N.A.C.A., but fear was expressed by 
Capt. Holden C. Richardson, that the 
flat V bottom in spite of its excellent 
landing qualities, might be disappointing 
in take-off. 

Although it was not discussed offi- 
cially at the meeting, seaplane and fly- 
ing boat designers were amazed at the 
results of the pressure distribution tests 
made by the N.A.C.A. at the Hampton 
Roads Naval Air Station with the new 
water pressure recorder which _indi- 
cated positive pressures as high as 36 lb. 
per sq.in. just forward of the step of an 
XP2M1 hull. Concern was expressed 
by several over bottom plating thickness 
at that point, in existing designs. 


Cowling and cooling 


The afternoon session covering engine 
cowling and cooling problems, was held 
in the 20-ft. propeller research tunnel 
under the guiding hand of Dr. George W. 
Lewis. Mr. Wood discussed the relation- 
ship between propulsive efficiency and 
drag for various outboard engine mount- 
ings. Mr. Schey presented full scale tests 
which demonstrated a close relationship 
between cylinder temperatures and fuel 
consumption, and indicated that a study 
of cylinder temperatures on a radial en- 
gine gives an indication of fuel distribu- 
tion. It was shown also that engine 
temperatures depend on power output 
and not on r.p.m. 

Fin design was covered by Mr. Bier- 
mann. Theoretical studies lead to the 
design of fins which are too thin and 
too close together for practical manu- 
facturing considerations. At this point, 
Mr. Wood took up the discussion again 
with a presentation of tests on air flow 
through various types of cowling. Re- 
ferring to the work on problems of 
forced cooling of engines by fans or 
blowers independent of the slipstream. 
Arthur Nutt of the Wright Company 
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asked if the committee could not fur- 
nish data on blower cooling at high alti- 
tudes. 

In connection with the cowling study 
Roland Chilton raised the question of 
the effect of the direction of flow of air 
through engine cowlings and suggested 
further study of cowl openings and lead- 
ing edge shape. Clarence Chamberlin 
inquired as to the effect on cooling of 
straightening out the airflow by some 
means, and the so-called dishpan cowl 
which was developed for this purpose 
was described. R. F. Gagg asked which 
was the preferred method of testing air- 
flow through an engine, by measuring 
(1) the pressure drop or (2) the ve- 
locity. Mr. Kempner replied that velocity 
of air through the cowl was what was 
desired, and described how the impact 
pressure was measured in the wind 
tunnel by placing a large number of 
small nozzles all around the engine con- 
nected to suitable manometers. 

Mr. Nutt raised the question of the 
effectiveness of inter-coolers on super- 
charged engines at high altitudes for 
controlling cylinder temperatures. He 
wondered whether or not the control of 
the temperature of the intake charge 
would not prove of considerable im- 
portance in cooling at high altitudes. 
A. T. Colwell pointed out that it was 
essential also that some study be made 
of the cooling of exhaust valves and it 
was suggested that a study of the air- 
flow in exhaust port be made by photo- 
graphic or other methods. Dr. Lewis 
stated that some such study had been 
started at the Massachusetts Institute of 
Technology but had proven very difficult 
on account of the extreme turbulence of 
the hot gases in the port. 


Compression-ignition engines 


The second of the engines conferences 
was devoted to compression-ignition en- 
gine combustion and was held in the 
power plant laboratories with Dr. H. C. 
Dickinson of the Bureau of Standards 
presiding. 

Tests showing variation of the fuel 
distribution in the cylinders supplied by 
a multi-cylinder injection pump ranging 
from 3 per cent at full loads to about 15 
per cent under idling conditions were 
discussed. This was compared’ with a 
variation of 10 to 15 per cent for the 
distribution in carburetor engines. Heat- 
ing the fuel before injection has re- 
duced ignition lag and increased smooth- 
ness of operation although some diff- 
culty was experienced in keeping the 


fuel hot, but it was believed that this’ 


could best be accomplished through 
attention to air flow and nozzle design. 

In tests of pre-combustion chambers it 
has been found that the larger the vol- 
ume of combustion air in the bulb, the 
better the results, and in no case should 
the proportion be less than 35 per cent. 

Additional motion pictures of com- 
bustion within the cylinder were shown 
and discussed. 
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Wholesale reorganizations in prospect, and temporary contracts become permanent, 





under the Black-McKellar Act 


A New Law 


for Air Transport 


OTH houses of Congress began 
talking about the air mail within 
three days after the order of 
mail contract cancellation was 
issued, and for almost four months it 
remained a favorite subject of public 
conversation on Capitol Hill. No statis- 
tician has yet computed the number of 
pages of the Congressional Record that 
have gone into argument pro and con, 
some of it well-instructed but a large 
share ill-informed or plainly and ex- 
clusively political in purpose, but it 
would be something appalling. Two 
committees have taken, and printed, a 
thousand pages of evidence. And after 
all that verbal exercise and scrutinizing 
of testimony, a law came forth in the 
dying days of the 73d Congress. The 
bill that was first introduced by Sena- 
tors McKellar and Black on March 20, 
passed by the Senate in April and by the 
House (in greatly changed form) in 
May, was reduced to a final shape by a 
conference of representatives of the two 
branches of Congress by May 23. Re- 
passed by both branches, it received 
presidential approval and became effec- 
tive on June 12. The Watres Act of 
1930 is dead. Its successor, in the names 
of Black-McKellar, reigns in its place. 
Expert opinion, in all branches of 
aeronautics and among all groups of 
personnel, generally regards the result, 
to put it conservatively, with deep con- 
cern. The new law promises a major 
upheaval in the air transport business, 
and everybody in that business, pilot, 
mechanic, traffic man, or executive, is 
engaged in trying to figure out the effect 
that recent changes have had on his 
particular activity. 


All this, the new law will do 


Most fundamental of all the new legis- 
lation’s effects, it makes the temporary 
contracts let during the past two months 
virtually permanent. The successful 
bidders in a competition which most of 
the competitors presumed to relate only 
to the next few months are to be privi- 
leged to carry the mail, and to be paid 
for it, “for an indefinite period.” The 
future of air transport, and the deter- 
mination of who will be who in con- 
ducting it, is to depend for all time (or 
as long as this act remains in force) en- 


tirely upon who was the best guesser 
about what his prospective rivals would 
do and offer on a certain day in the 
spring of the year 1934. 

This appears all the odder when it is 
realized that within a few months the 
fixing of rates of payment will become 
a purely administrative matter, with the 
administrative authority empowered to 
disregard entirely the conditions of the 
bids on which the contracts were origi- 
nally awarded and to establish what it 
may consider’ essentially equitable 
figures. A couple of years after start- 
ing service, under this law, an operator 
who bid 2 cents a mile in order to be 
sure of getting a contract might actually 
be receiving a higher rate of pay than 
one who had bid 43 cents and been ac- 
cepted as the low bidder on his particu- 
lar route. The only penalty assumed by 
a fantastically low bidder would be that 
of a heavy operating loss during the 
first year. Given enough capital to sus- 
tain his losses through a painful twelve 
months, after that he could expect to be 
in clover. Under the circumstances, it is 
only astonishing that the bids on the last 
series of openings on new routes did not 
go down to 1 cent a mile or lower. 

After the first year, rates become the 
province of the Interstate Commerce 
Commission. A profusion of protests 
from witnesses who saw that body al- 
ready overloaded with responsibility and 
totally lacking in personnel equipped by 
experience or inclination for handling 
the new problems of aeronautics were 
without avail. The McCarran bill to 
create a new commission expressly to 
deal with the problems of air transport, 
though it gained the support of four of 
the five members of the Black Commit- 
tee of inquisition, failed of a majority in 
the Senate. The I.C.C. will shortly add 
the problems of regulating the carriage 
of the mails by air to an already over- 
crowded docket, and will operate under 
a set of instructions of which the prin- 
cipal one is that the financial position of 
each contractor shall be reviewed an- 
nually with a view to seeing that no one 
is ever allowed, from any source or by 
any diligence or efficiency however ex- 
traordinary, to make a large profit. 

In the meantime there will be at least 
a few departures from the rule that the 


_ 


new contracts become permanent, for 
there are severe limitations on the 
scope of any individual contractor’s ac- 
tivities. Certain routes are to be 
“primary,” and their number is to in- 
clude four transcontinental routes and 
the two running north and south along 
the two coasts. No company may hold 
two primary routes, and no operator of 
a primary route may run more than two 
secondary ones in addition. All this is 
difficult to square with the present state 
of the map. To assemble three contracts 
into a third, or southernmost, crossing of 
the continent is comparatively easy, but 
a fourth can be made only by hooking 
together four contracts now held by four 
different operators, joining up the stages 
that run from Puget Sound to North 
Dakota, on to Milwaukee, on to Detroit, 
and thence finally to Buffalo and Bos- 
ton. The law, to be sure, specifically al- 
lows that primary routes be contracted 
for in sections, but it fails to make plain 
the status of an operator holding a part 
of a primary route in respect of the 
limitation of the number of his addi- 
tional contracts. 


What the future holds 


The point is of tremendous impor- 
tance. If the restriction applies to all 
holders of parts of a primary route 
separately let, American Air Lines 
(which now holds no primary route as 
a unit) would have to surrender most 
of its existing contracts. In any event 
the law appears to demand that United 
Air Lines give up either its transconti- 
nental route or the one between Seattle 
and San Diego, and it specifically en- 
joins through elaborate prohibitions on 
holding companies a complete rupture of 
the connection between T.W.A. and 
Eastern. Air Lines. In short, a rather 
widespread disruption and shuffle is still 
in prospect, to take effect within the 
next six or eight months. 

Obviously, a somewhat significant 
piece of legislation. We have touched 
only a few of its high spots. Almost 
every paragraph of the law will call for 
some change in the established relations 
of the air lines to the government and 
to the conduct of their own business. 
The new Act is reprinted in full here- 
with. We recommend that everyone 
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interested in air transport progress, to 
say nothing of those having any connec- 
tion with the business, study it carefully. 


A BILL 


To Revise Air Mail Laws 


E IT ENACTED by the Senate and 

House of Representatives of the United 
States of America in Congress Assembled, 
That the Act of April 29, 1930 (46 Stat. 
259, 260; U.S.C., Supp. VII, title 39, secs. 
464, 465c, 465d, and 465f) and the sections 
amended thereby are hereby repealed. 

. 


Sec. 2. (a) Effective July 1, 1934, the rate 
of postage on air mail shall be 6 cents for 
each ounce or fraction thereof. 

(b) When used in this Act— 

(1) The term “air mail’? means mail of 
any class prepaid at the rate of postage 
prescribed in subsection (a) of this section. 

(2) The term “person” includes an in- 
dividual, partnership, association, or cor- 
poration. 

(3) The term “pilot” includes copilot. 


Sec. 3. (a) The Postmaster General is 
authorized to award contracts for the 
transportation of air mail by airplane be- 
tween such points as he may designate, 
and for initial periods of not exceeding one 
year, to the lowest responsible bidders ten- 
dering sufficient guaranty for faithful per- 
formance in accordance with the terms of 
the advertisement at fixed rates per air- 
plane-mile: Provided, That where the Post- 
master General holds that a low bidder is 
not responsible or qualified under this Act, 
such bidder shall have the right to appeal 
to the Comptroller General who _ shall 
speedily determine the issue, and his deci- 
sion shall be final: Provided further, That 
the base rate of pay which may be bid and 
accepted in awarding such contracts shall 
in no case exceed 334 cents per airplane- 
mile for transporting a mail load not ex- 
ceeding three hundred pounds. Payment 
for transportation shall be at the base rate 
fixed in the contract for the first three 
hundred pounds of mail or fraction thereof 
plus one tenth of such base rate for each 
additional one hundred pounds of mail or 
fraction thereof, computed at the end of 
each calendar month on the basis of the 
average mail load carried per mile over the 
route during such month, except that in no 
case shall payment exceed 40 cents per 
airplane-mile. 

(b) No contract or interest therein shall 
be sold, assigned, or transferred by the per- 
son to whom such contract is awarded, to 
any other person without the approval of 
the Postmaster General; and upon any such 
transfer without such approval, the orig- 
inal contract, as well as such transfer, 
shall at the option of the Postmaster Gen- 
eral become null and void. 

(c) If, in the opinion of the Postmaster 
General, the public interest requires it, he 
may grant an extension of any route, for a 
distance not in excess of one hundred miles, 
and only one such extension shall be 
granted to any one person, and the rate of 
pay for such extension shall not be in ex- 
cess of the contract rate on that route. 

(d) The Postmaster General may desig- 
nate certain routes as primary and second- 
ary routes and shall include at least four 
transcontinental routes and the eastern and 
western coastal routes among primary 
routes. The character of the designation 
of such routes shall be published in the 





advertisements for bids, which bids may be 
asked for in whole or in part of such routes. 

(e) If on any route only one bid is re- 
ceived, or if the bids received appear to 
the Postmaster General to be excessive, 
he shall either reject them or submit the 
same to the Interstate Commerce Commis- 
sion for its direction in the premises before 
awarding the contract. 

(f) The Postmaster General shall not 
award contracts for air-mail routes or ex- 
tend such routes in excess of an aggregate 
of twenty-nine thousand miles, and shall 
not establish schedules for air-mail trans- 
portation on such routes and extensions in 
excess of an annual aggregate of forty 
million airplane miles. 

(g) Authority is hereby conferred upon 
the Postmaster General to provide and pay 
for the carriage of mail by air in con- 
formity with the terms of any contract let 
by him prior to the passage of this Act, 
or which may be let pursuant to a call for 
competitive bids therefor issued prior to the 
passage of this Act, and to extend any such 
contract for an additional period or periods 
not exceeding nine months in the aggregate 
at a rate of compensation not exceeding 
that established by this Act nor that pro- 
vided for in the original contract: Provided, 
That no such contract may be so extended 
unless the contractor shall agree in writing 
to comply with all the provisions of this Act 
during the extended period of the contract. 


Sec. 4. The Postmaster General shall 
cause advertisements of air-mail routes to 
be conspicuously posted at each such post 
office that is a terminus of the route named 
in such advertisement, for at least twenty 
days, and a notice thereof shall be pub- 
lished at least once a week for two consecu- 
tive weeks in some daily newspaper of gen- 
eral circulation published in the cities that 
are the termini for the route before the 
time of the opening of bids. 

Sec. 5. After the bids are opened, the 
Postmaster General may grant to a suc- 
cessful bidder a period of not more than 
thirty days from the date of award of the 
contract to take the steps necessary to 
qualify for mail services under the terms of 
this Act: Provided, That, at the time of 
the award, the successful bidder execute an 
adequate bond with sufficient surety guan- 
anteeing and assuring that, within such 
period, said bidder will fully qualify under 
the Act faithfully to execute and to carry 
out the terms of the contract: Provided 
further, That, if there is a failure so to 
qualify, the amount designated in the bond 
will be forfeited and paid to the United 
States of America. 


Sec. 6. (a) The Interstate Commerce 
Commission is hereby empowered and 
directed, after notice and hearing, to fix and 
determine by order, as soon as practicable 
and from time to time, the fair and reason- 
able rates of compensation for the trans- 
portation of air mail by airplane and the 
service connected therewith over each air- 
mail route, but not in excess of the rates 
provided for in this Act, prescribing the 
method or methods by weight or space, or 
both, or otherwise, for ascertaining such 
rates of compensation, and to publish the 
same, which shall continue in force until 
changed by the said Commission after due 
notice and hearing. 

(b) The Interstate Commerce Commis- 
sion is hereby directed, at least once in 
every calendar year from the date of let- 
ting of any contract, to review the rates of 
compensation being paid to the holder of 
such contract, in order to be assured that 
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no unreasonable profit is resulting or ac- 
cruing therefrom. In determining what 
may constitute an unreasonable profit, the 
said Commission shall take into considera- 
tion all forms of gross income derived from 
the operation of airplanes over the route 
affected. 

(c) Any contract which may hereafter be 
let or extended pursuant to the provisions 
of this Act, and which has been satisfac- 
torily performed by the contractor during 
its initial or extended period, shall there- 
after be continued in effect for an indefinite 
period, subject to any reduction in the rate 
of payment therefor, and such additional 
conditions and terms, as the said Commis- 
sion may prescribe, which shall be con- 
sistent with the requirements of this Act; 
but any contract so continued in effect may 
be terminated by the said Commission upon 
sixty days’ notice, upon such hearing and 
notice thereof to interested parties as the 
Commission may determine to be reason- 
able; and may also be terminated by the 
contractor at its option upon sixty days’ 
notice. On the termination of any air-mail 
contract, in accordance with any of the 
provisions of this Act, the Postmaster Gen- 
eral may let a new contract for air-mail 
service over the route affected, as author- 
ized in this Act. 

(d) All provisions of section 5 of the 
Act of July 28, 1916 (39 Stat. 412; U.S.C, 
title 39, secs. 523 to 568, inclusive), relat- 
ing to the administrative methods and pro- 
cedure for the adjustment of rates for 
carriage of mail by railroads shall be ap- 
plicable to the ascertainment of rates for 
the transportation of air mail by airplane 
under this Act so far as consistent with the 
provisions of this Act. For the purposes 
of this section the said Commission shall 
also have the same powers as the Postmas- 
ter General is authorized to exercise under 
section 10 of this Act with respect to the 
keeping, examination, and auditing of 
books, records, and acounts of air-mail 
contractors, and it is authorized to employ 
special agents or examiners to conduct such 
examination or audit, who shall have power 
to administer oaths, examine witnesses, and 
receive evidence. 

(e) In fixing and determining the fair 
and reasonable rates of compensation for 
air-mail transportation, the Commission 
shall give consideration to the amount of 
air mail so carried, the facilities supplied 
by the carrier, and its revenue and profits 
from all sources, and from a consideration 
of these and other material elements, shall 
fix and establish rates for each route which, 
in connection with the rates fixed by it for 
all other routes, shall be designed to keep 
the aggregate cost of the transportation of 
air mail on and after July 1, 1938, within 
the limits of the anticipated postal revenue 
therefrom. 


Sec. 7. (a) After Dec. 31, 1934, it shall 
be unlawful for any person holding an air- 
mail contract to buy, acquire, hold, own, % 
control, directly or indirectly, any shares 
of stock or other interest in any other 
partnership, association, or corporation en 
gaged directly or indirectly in any phase of 
the aviation industry, whether so engageé 
through air transportation of passengers, 
express, or mail, through the holding of 22 
air-mail contract, or through the manufac 
ture or sale of airplanes, airplane parts, 
other materials or accessories generall § 
used in air transportation, and regardles 
of whether such buying, acquisition, hold: 
ing, ownership, or control is done directly: 
or is accomplished indirectly, through # 
agent, subsidiary, associate, affiliate, or 
any other device whatsoever: Provid 
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That the prohibitions herein contained shall 
not extend to interests in landing fields, 
hangars, or other ground facilities neces- 
sarily incidental to the performance of the 
transportation service of such air-mail con- 
tractor nor to shares of stock in corpora- 
tions whose principal business is the main- 
tenance or operation of such landing fields, 
hangars, or other ground facilities. 

(b) After Dec. 31, 1934, it shall be un- 
lawful (1) for any partnership, association, 
or corporation, the principal business of 
which, in purpose or in fact, is the holding 
of stock in other corporations, or (2) for 
any partnership, association, or corporation 
engaged directly or indirectly in any phase 
of the aviation industry, as specified in sub- 
section (a) of this section, to buy, acquire, 
hold, own, or control, directly or indirectly, 
either as specified in such subsection (a) 
or otherwise, any shares of stock or other 
interests in any other partnership, associa- 
tion, or corporation which holds an air- 
mail contract. 

(c) No person shall be qualified to enter 
upon the performance of an air-mail con- 
tract, or thereafter to hold an air-mail 
contract, if at or after the time specified 
for the commencement of mail transporta- 
tion under such contract, such person is 
(or, if a partnership, association, or cor- 
poration, has and retains a member, officer, 
or director that is) a member, officer, direc- 
tor or stockholder in any other partnership, 
association, or corporation, whose principal 
business, in purpose or in fact, is the hold- 
ing of stock in other corporations, or which 
is engaged in any phase of the aviation 
industry, as specified in subsection (a) of 
this section. 

(d) No person shall be qualified to enter 
upon the performance of, or thereafter to 
hold an air-mail contract, (1) if at or after 
the time specified for the commencement of 
mail transportation under such contract, 
such person is (or, if a partnership, asso- 
ciation, or corporation, has a member, offi- 
cer, or director, or an employee performing 
general managerial duties, that is) an 
individual who has theretofore entered into 
any unlawful combination to prevent the 
making of any bids for carrying the mails: 
Provided. That whenever required by the 
Postmaster General the bidder shall sub- 
mit an affidavit executed by the bidder, or 
by such of its officers, directors, or general 
managerial employees as the Postmaster 
General may designate, sworn to before an 
officer authorized and empowered to admin- 
ister oaths, stating in such affidavit that 
the affiant has not entered nor proposed to 
enter into any combination to prevent the 
making of any bid for carrying the mails, 
nor made any agreement, or given or per- 
formed, or promised to give or perform, 
any consideration whatever to induce any 
other person to bid or not to bid for any 
mail contract, or (2) if it pays any officer, 
director, or regular employee compensation 
in any form, whether as salary, bonus, 
commission, or otherwise, at a rate ex- 
ceeding $17,500 per year for full time. 


Sec. 8. Any company alleging to hold a 
Claim against the Government on account 
of any mail contract that may have here- 
tofore been annulled, may prosecute such 
claim as it may have against the United 
States for the cancellation of such contract 
in the Court of Claims of the United States, 
Provided that such suit be brought within 
one year from the date of the passage of 
this Act; and any person not ineligible 
under the terms of this Act who qualifies 
under the other requirements of this Act, 
shall be eligible to contract for carrying 
air mail, notwithstanding the provisions of 


section 3950 of the 
of June 8, 1872). 


Revised Statutes (Act 


Sec. 9. Each person desiring to bid on 
an air-mail contract shall be required to 
furnish in its bid a list of all the stock- 
holders holding more than 5 per centum 
of its entire capital stock, and of its direc- 
tors, and a statement covering the financial 
set-up, including a list of assets and liabil- 
ities; and in the case of a corporation, the 
original amount paid to such corporation 
for its stock, and whether paid in cash, 
and if not paid in cash, a statement for 
what such stock was issued. Such infor- 
mation and the financial responsibility of 
such bidder, as well as the bond offered, 
may be taken into consideration by the 
Postmaster General in determining the 
qualifications of the bidder. 


Sec. 10. All persons holding air-mail 
contracts shall be required to keep their 
books, records, and accounts under such 
regulations as may be promulgated by the 
Postmaster General, and he is hereby au- 
thorized to examine and audit the books, 
records, and accounts of such contractors 
and to require a full financial report under 
such regulations as he may prescribe. 


Sec. 11. Before the establishment and 
maintenance of an air-mail route the Post- 
master General shall notify the Secretary 
of Commerce, who thereupon’ shall certify 
to the Postmaster General the character of 
equipment to be employed and maintained 
on each air-mail route. In making this 
determination the Secretary of Commerce, 
in his specifications furnished to the Post- 
master General, shall determine only the 
speed, load capacity, and safety features 
and safety devices on airplanes to be used 
on the route, which said specifications shall 
be included in the advertisement for bids. 


Sec. 12. The Secretary of Commerce is 
authorized and directed to prescribe the 
maximum flying hours of pilots on air-mail 
lines, and safe operation methods on such 
lines, and is further authorized to approve 
agreements between air-mail operating 
companies and their pilots and mechanics 
for retirement benefits to such pilots and 
mechanics. The Secretary of Commerce is 
authorized to prescribe all necessary regu- 
lations to carry out the provisions of this 
section and section 11 of this Act. 


Sec. 13. It shall be a condition upon the 
awarding or extending and the holding of 
any air-mail contract that the rate of com- 
pensation and the working conditions and 
relations for all pilots, mechanics, and 
laborers employed by the holder of such 
contract shall conform to decisions of the 
National Labor Board. This section shall 
not be construed as restricting the right of 
collective bargaining on the part of any 
such employees. 


Sec. 14. The Federal Radio Commission 
shall give equal facilities in the allocation 
of radio frequencies in the aeronautical 
band to those airplanes carrying mail 
and/or passengers during the time the con- 
tract is in effect. 


Sec. 15. After March 1, 1935, no person 
holding a contract or contracts for carrying 
air mail on a primary route shall be 
awarded or hold any contract for carrying 
air mail on any other primary route, nor on 
more than two additional routes other than 
primary routes. It shall be unlawful for 
air-mail contractors, competing in parallel 
routes, to merge or to enter into any agree- 
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ment, express or implied, which may result 
in common control or ownership. [This is 
the wording of the section as amended by a 
resolution passed in the closing days of the 


Congress. In its original form it was even 
more severely restrictive than as here 
given.—Ed.] 

Sec. 16. The Postmaster General may 


provide service to Canada within one hun- 
dred and fifty miles of the international 
boundary line, over domestic routes which 
are now or may hereafter be established 
and may authorize the carrying of either 
foreign or domestic mail, or both, to and 
from any points on such routes and make 
payment for services over such routes out 
of the appropriation for the domestic Air 
Mail Service: Provided, That this section 
shall not be construed as repealing the 
authority given by the Act of March 2, 
1929 (U.S.C., Supp. VII, title 39, sec. 465a). 


Sec. 17. The Postmaster General may 
cause any contract to be canceled for will- 
ful disregard of or willful failure by the 
contractor to comply with the terms of its 
contract or the provisions of law herein 
contained and for any conspiracy or acts 
designed to defraud the United States with 
respect to such contracts. This provision 
is cumulative to other remedies now pro- 
vided by law. 


Sec. 18. Whoever shall enter into any 
combination, understanding, agreement, or 
arrangement to prevent the making of any 
bid for any contract under this Act, to 
induce any other person not to bid for any 
such contract, or to deprive the United 
States Government in any way of the bene- 
fit of full and free competition in the 
awarding of any such contract, shall, upon 
conviction thereof be fined not more than 
$10,000 or imprisoned for not more than 
five years, or both. 


Sec. 19. If any person shall willfully or 
knowingly violate any provision of this 
Act his contract, if one shall have been 
awarded to him, shall be forfeited, and such 
person shall upon conviction be punished 
by a fine of not more than $10,000 or be 
imprisoned for not more than five years. 


Sec. 20. The President is hereby author- 
ized to appoint a Commission composed of 
five members to be appointed by him, not 
more than three members to be appointed 
from any one political party, for the pur- 
pose of making an immediate study and 
survey, and to report to Congress not later 
than February 1, 1935, its recommendations 
of a broad policy covering all phases of 
aviation and the relation of the United 
States thereto. Members appointed who 
are not already in the service of the United 
States shall receive compensation of not 
exceeding the rate of compensation of a 
Senator or Representative in Congress. 


Sec. 21. Such Commission shall organize 
by electing one of its members as chair- 
man, and it shall appoint a secretary whose 
salary shall not exceed the rate of $5,000 
per annum. Said commission shall have 
the power to pay actual expenses of mem- 
bers of the Commission in the performance 
of their duties, to employ counsel, experts, 
and clerks, to subpena witnesses, to require 
the production of witnesses of papers and 
documents pertaining to such matters as 
are within the jurisdiction of the Commis- 
sion, to administer oaths, and to take testi- 
mony, and for such purpose there is hereby 
authorized to be appropriated the sum of 
$75,000. 
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The Department of Commerce 


Light Plane Specifications 


HERE is a distinct resemblance to the 
requirements of the Guggenheim Safe 
Aircraft Competition of 1929 in the light 
airplane specifications issued recently by the 
Department of Commerce, which are presented 
herewith. In sponsoring the development of 
such a design by calling for bids for 25 planes 
for the use of his inspectors, Aeronautics Di- 
rector Eugene Vidal believes that the simplicity 
and safety of operation and low operating cost 
will attract many new private owners. 
Several aeronautical engineers have been 


1. General Specifications 


(a) Any aircraft purchased under 
these specifications shall meet the air- 
worthiness requirements effective July 
1, of the Aeronautics Branch, Depart- 
ment of Commerce, pertaining thereto. 

(b) The airplane design shall be such 
that maintenance and replacement costs 
will be as low as possible. 

(c) The seating arrangement shall be 
side by side or staggered not to exceed 
45 deg. 

(d) The cockpit shall be closed or 
convertible. 

(e) Dual controls with provision for 
readily making one set ineffective shall 
be provided. 

(f) The fuselage shall be of all metal 
construction. 


2. Performance 


The minimum performance with a 
pilot and one passenger (170 lb. each), 
two parachutes of -20 lb. each and bag- 
gage of 40 lb., and fuel and oil sufficient 
for a cruising range of 300 miles against 
a 10 mile per hour head wind shall be: 

(a) Maximum speed at rated r.p.m. 
not less than 110 m.p.h. 

(b) Minimum controlled flying speed 
level flight not more than 35 m.p.h. 

(c) Take off. The airplane must be 
capable of clearing an obstacle 35 ft. 
high from a standing start 800 ft. away 
with no wind, at sea level. 

(d) Landing. The airplane shall be 
capable of being brought to a stop within 
400 ft. of a 35 ft. obstacle, which it has 
cleared, in a straight and fully con- 
trolled glide. It shall also be capable 
of being easily landed with the fuselage 
at any angle with the horizontal from 
minus 5 deg. to-the angle of maximum 
lift with immediate and full application 
of the brakes. There shall be no 
tendency to ground loop under any land- 
ing condition. The landing conditions 
specified herein shall be attainable by 
any pilot having a private pilot’s license. 

(e) Taxiing. The airplane shall be 
easily controllable on the ground and 


Massachusetts 


shall be capable of being brought to a 
stop from a ground speed of 45 m.p.h. 
in 150 ft. 


3. Safety Features 


(a) With power on and power off and 
with any possible combination of set- 
tings of the horizontal stabilizer and 
elevator, full lateral control shall be pro- 
vided and there shall be no tendency to 
side slip or spin under these conditions 
of flight. 

(b) From the maximum nose-up at- 
titude which can be maintained with any 
and all settings of the horizontal stab- 
ilizer with full power, sudden loss of 
power and full upward movement of the 
elevator shall not cause the longitudinal 
axis of the plane to assume a nose-down 
attitude exceeding 10 deg. below the 
horizontal. 

(c) Any normal flight attitude shall 
be attainable with power on or power 
off by use of the elevators regardless of 
the setting of the horizontal stabilizer. 

(ad) The landing gear shall be capable 
of accommodating a vertical velocity 
component of 20 ft. per second without 
overstressing the landing gear or other 
parts of the airplane. 

(e) Operation of auxiliary high-lift 
devices shall not require an independent 
readjustment of the horizontal stabilizer. 

(f) The airplane shall be capable of 
normal maneuvering including right and 
left hand turns up to 20 deg. bank with- 
out the use of the rudder and without 
appreciable skidding or slipping and 
without nosing up or down. 

(g) In all flying attitudes, both pilot 
and passenger by movement of the head 
and shoulders only shall have an unob- 
structed view in the following sectors: 
(1) A forward sector bounded by a 
plane inclined 5 deg. below the flight 
path, a plane inclined 20 deg. above the 
flight path, and two vertical planes 
diverging 100 deg. from the flight path, 
one to the right and one to the left; 
(2) a downward cone of vision having 
an included angle of 30 deg. the axis of 
which lies between vertically downward, 


thinking along the same lines and we are pre- 
senting in the pages that follow a description 
of the experimental airplane built by Fred E. 
Weick and his associates at Langley Field, the 
specifications of which are very close to those 
laid down by the Department of Commerce. 
A design which has not yet passed the wind 
tunnel stage but which has the same objectives 
and many of the same characteristics has been 
developed by Professor Otto C. Koppen of 


Institute of Technology and 


will be discussed in a future issue of AVIATION. 


and 45 deg. forward of vertically down- 
ward, and; (3) an upward cone of 
vision having an included angle of 45 
deg. the axis of which lies between verti- 
cally upward and 45 deg. to the rear of 
vertically upward. Maximum visibility 
in all other directions is, of course, de- 
sired. 

(h) Windshield and windows shall be 
of a material no more inflammable than 
doped fabric. 


4. Power Plant 


(a) The engine may be cooled in any 
manner and may have any arrangement 
of cylinders but shall not have less than 
four cylinders. It may operate on the 
four stroke or two stroke cycle. It may 
or may not be geared. It shall not de- 
velop over 100 hp. at rated speed. 

(b) It must be inherently free from 
excessive vibration. 

(c) It shall require no servicing at less 
than 50 hour intervals. 

(d) It shall be capable of operation on 
any good grade of aviation or automo- 
bile fuels and oils. 

(e) It shall idle satisfactorily and ac- 
celerate smoothly from all speeds on 
slow or rapid opening of the throttle 
both on the ground and after long 
glides. 

(f) Single ignition may be accepted. 

(g) Prior to delivery and acceptance 
of the first airplane the engine shall 
have successfully passed all tests re- 
quired for the attainment of an approved 
type certificate. 


5. Equipment 


The following equipment will be pro- 
vided for each airplane: 

(a) Instruments: 1. Fuel gage; 2. 
Altimeter; 3. Oil pressure gage (if re- 
quired) ; 4. Oil temperature gage (if re- 
quired); 5. Compass; 6. Tachometer ; 
7. Bank and turn indicator; 8. Air speed 
indicator. 

(b) Accessories: 1. Navigation lights ; 
2. Liquid battery; 3. Engine starter; 
4, Generator; 5. Parking brake. 
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Because of the recently revived interest in the problem of designing an 


airplane for private ownership, we have requested Mr. Weick to write 


the accompanying article which describes a ship, designed by him and 


his associates, the performance of which approaches closely the specifi- 


cations laid down by the Department of Commerce in its light plane 


program. 


OO a, 


Y/ 


These specifications are reproduced on the opposite page. 
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The W-1 Airplane embodies many of the safety and reliability features studied at 


the laboratories of the N.A.C.A. 


The W-I Airplane 


HE POSSIBILITY of develop- 

ing the airplane along lines more 

suitable than existing designs for 

general private use has absorbed 
my attention for some time, and about 
three years ago I interested several 
other engineers on the N.A.C.A. staff 
in the project of studying this problem 
in some detail. This work was under- 
taken as a private venture and is not 
concerned with the .activities of the 
N.A.C.A.. First we considered the uses 
to which such airplanes might be put, 
and then the performance and flying 
characteristics desirable, which were of 
course far beyond those attained by 
present-day aircraft. We then investi- 
gated largely by means of computations 
the extent to which various possible 
forms of aircraft might achieve them 
and, at our leisure, built and tested 
large flying models of three of the more 
Promising forms. On the basis of one 


of these we then designed and con- 
structed the airplane described here, the 
W-1, as the next step in our program. 
As the airplane was being completed 
the Department of Commerce heard of 


By Fred E. Weick 


Senior Aeronautical Engineer 


National Advisory Committee for Aeronautics 


it, and because of its interest in the 
safety features in connection with its 
own private airplane program, re- 
quested that the airplane be tested by 
the N.A.C.A. The N.A.C.A. tests of 
the performance and flying character- 
istics, including the distance and take- 
off over obstacles, have subsequently 
been completed on the airplane in its 
initial unadjusted condition and the re- 
sults submitted to the Department of 
Commerce. 

Nearly every new feature in our air- 
plane has been tried in flight either at 
the N.A.C.A. laboratory or elsewhere, 
and the aerodynamic features have 
nearly all been investigated in the wind 
tunnels as well. 

Briefly, according to our ideas, the 
airplane for private use should take the 
owner and at least one companion from 
one small plot of ground to another 
small plot of ground in a shorter time 
than other forms of transportation, and 
it should do this safely, reliably, com- 
fortably, and economically. The economy 
should include not only the initial cost 
of the airplane and the upkeep, but what 


is even more important, the time and 
money required to learn to fly it. 


Performance 


To get in and out of small ground 
areas surrounded by the usual obstruc- 
tions requires steep angles of glide and 
climb, and short ground runs in land- 
ing and taking off, the ideal run being 
none at all. Short runs necessitate a 
low minimum flying speed. A low speed 
is favorable from the safety viewpoint 
also, although there is some doubt as to 
the lowest speed desirable for handling 
an airplane in gusty air. Considering 
the effects of these factors on the area 
and over-all size of an airplane, we de- 
cided to base our design on a minimum 
gliding speed of 35 m.p.h. in still air 
with a full load, and approximately 30 
m.p.h. with a light load. It was some- 
what overweight on completion and the 
landing speed with the actual gross 
weight of 1,150 lb. was found to be 38 
miles per hour. [All performance data 
given are taken from the N.A.C.A. tests 
for the Department of Commerce.] To 
make the landing run as short as pos- 
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sible we have fitted brakes to the air- 
plane and have arranged the landing 
gear so that the brakes can be fully ap- 
plied under any conditions without caus- 
ing the airplane to nose over. 

To obtain a steep angle of glide with 
a reasonably low rate of vertical descent 
it is necessary to have a means of ob- 
taining greater drag, together with a 
higher lift, than is possible with a con- 
ventional airplane having plain wings. 
After a study of the computed perfor- 
mance obtained with hypothetical air- 
planes fitted with all types of air brakes, 
flaps, slots, low aspect ratio plan forms, 
etc., we decided to use a fixed auxiliary 
airfoil ahead of the wing (N.A.C.A. 
T.R’s. 428 and 472 and T.N. 440). 
This device gives a wide range of glid- 
ing angles, together with a substantial 
increase in lift, and it has no moving 
parts or extra controls to manipulate. 
When tried in flight on an F-22 air- 
plane it was found to ificrease the range 
of angles of glide possible (excluding 
dives) from a range of 1.5 deg. (6.6 
deg. to 8.1 deg.) with the original air- 
plane to a range of 10.5 deg. (6.6 deg. 
to 17.1 deg.) with the auxiliary airfoil. 
The flight tests showed the range of 
gliding angles of the W-1 to be 8.1 deg. 
to 17.3 deg., the high minimum value 
being explained by the fact that no at- 
tempt has yet been made to obtain a 
low drag. 

In landing tests it required a hori- 
zontal distance of 130 ft. to glide from 
a height of 50 ft. to the ground in un- 
flared’ glide landings with a 9-m.p.h. 
wind. Corrected to zero wind, the dis- 
tance becomes about 180 ft. as compared 
with about 400 to 500 ft. for the short- 
est landings which can safely be made 
with lightly loaded conventional air- 
planes (N.A.C.A. T.R. 418). 

For the 35-ft. obstruction required by 
the Department of Commerce in its re- 
cent specifications for 25 airplanes, the 
180-ft. distance is reduced to about 130 
ft. The ground runs for the glide land- 
ings unfortunately were not measured. 
For ordinary slow landings they were 
about 200 ft., but judging from the com- 
parative distances measured with other 
airplanes (N.A.C.A. T.R. 418), and by 
the results of the Guggenheim competi- 
tion, it seems probable that, with full 
glide landings and full application of 
the brakes, the ground run can be re- 
duced to less than 100 ft. 


Take-off 


To take off from a small field sur- 
rounded by the usual obstacles, a steep 
angle of climb is of course necessary. 
Obviously, to get the best climb the 
weight should be as low as possible and 
the power and span as large as possible. 
We selected the engine having the low- 
est weight for the approximate power 


1A straight glide into the ground without 
flattening out. The term “flare” is here 
used to denote the flattening of the flight 
path in the glide. 


required to get the climbing perfor- 
mance desired. This is the Pobjoy R, 
which is rated 75 hp. and will deliver a 
maximum of 85 hp., with a weight of 
135 lb. We then made computations of 
the climbing performance for an air- 
plane having several wings of the same 
area but different spans, and selected 
30 ft. as the optimum, considering the 
over-all size and the structural problems. 

The auxiliary airfoil has one distinct 
disadvantage,—a harmful effect on the 
maximum angle of climb, although it 
has no effect on the maximum rate of 
climb. With the proper relation be- 
tween the power, the weight, and the 
span, however, the effect is unimpor- 
tant. As measured by the N.A.C.A. the 
maximum rate of climb with full load 
was 700 ft. per minute and the maxi- 
mum angle of climb was 8 deg. The 
ground runs for normal take-offs in an 
8-m.p.h. wind varied from 150 to 200 ft. 
or more, depending on the speed at 
which the airplane left the ground. In 
one case it was run up to about 75 
m.p.h. before taking off, without diffi- 
culty and, in another, it was pulled off 
after a run slightly over 100 ft. Quite 
satisfactory take-offs also were made 
with the control stick held fixed in 
various positions corresponding to trim 
in climbing flight from speeds just 
above the minimum up to that for the 
best rate of climb,—62 m.p.h. 

We have slighted the speed problem 
in this experimental model, having made 
no effort to make the drag as low as 
possible. We expected a maximum speed 
somewhat under 100 m.p.h. and obtained 
95. With reasonable attention to 
streamlining it seems that the airplane 
should do about 110 m.p.h. 

Safety 

Only a few of the safety features have 
been tested to date and we expect to try 
the others individually in the future. 

Lateral stability. We are insuring 
satisfactory lateral stability and control 
throughout the entire range of speeds 
and angles of attack which can be main- 
tained in flight by providing sufficient 
longitudinal stability and limiting the 
upward elevator travel to the point 
where the airplane not only cannot be 
maintained in a stall but cannot be 
forced into a spin. We are still making 
adjustments of the fixed stabilizer set- 
ting and the elevator travel has not as 
yet been limited, but that this procedure 
is feasible has been shown by flight 
tests on several different airplanes 
(N.A.C.A. T.R. 418). 

Limiting the upward elevator travel 
of a conventional airplane to prevent 
spinning entails two disadvantages. In 
the first place it is likely to cut down 
some of the useful elevator control de- 
sired in landing; in the second place it 
is impossible to limit the elevator to 
such an extent as to eliminate the lateral 
instability and the possibility of spin- 
ning when the engine is operating at 
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full power, for the conventional air- 
plane balances at a much higher angle 
of attack with power on than with 
power off. In our design neither of 
these disadvantages is present. With 
the auxiliary airfoil the stall occurs at 
a high angle of attack, about 25 deg., 
and, even though the elevator travel is 
insufficient to permit flying at the stall, 
the elevator has as much power as those 
of normal airplanes, if not slightly 
more. 

The general arrangement of pusher 
propeller and a rather high thrust line 
is such that the airplane balances at a 
slightly lower angle of attack with 
power on than with power off, thus 
making it impossible to maintain a 
stalled attitude in either case. It will 
be possible of course to whipstall, and 
thus momentarily reach a high angle of 
attack, but tests show that the longi- 
tudinal stability will in that case reduce 
the angle of attack to that of unstalled 
flight before any appreciable lateral or 
rolling motion occurs. 

Lateral control. Since lateral control 
at angles of attack beyond the stall is 
unnecessary, conventional ailerons of 
small chord and long span dimensions 
are being used and they give fairly sat- 
isfactory control at all speeds and angles 
of attack which can be maintained. 

Landing. We have endeavored to 
construct our airplane in such a man- 
ner that practically no skill is required 
to land it beyond maneuvering it to 
contact the ground in the portion of the 
field desired. By providing a large 
range of gliding angles to choose from, 
we hope to have made the approach 
much easier than with conventional 
airplanes. The actual act of making 
contact with the ground will, we hope, 
be taken care of by the airplane itself. 
If it is landed with its wings somewhere 
near level laterally at any speed within 


about 30 m.p.h. of the minimum, the q 


landing should be safe whether the 
ship is levelled off in the usual manner 
or whether the glide is continued straight 
to the ground without levelling off even 
with the stick full back, although this 
practice might not be advisable in ex- 
tremely gusty air. Furthermore, we 
expected that the airplane should land 
without damage even though the flight 
path were flared off in any manner, 
including a full abrupt movement back 
of the control stick if the flare is made 
within about 25 or 30 ft. of the ground. 
(N.A.C.A. T.R. 418.) Landings of this 
type are hardly practicable with a con- 
ventional airplane but we believe they 
may be with the special landing gear 
and wing arrangement used in our aif- 
plane. 

Our landing gear has three wheels, 
two fixed, behind the center of gravity, 
and one steerable, well ahead, making tt 
practically impossible to nose over evel 
with full application of the brakes, which 
are fitted to the rear wheels. The front 
wheel is supported in a fork and is made 
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stable directionally by inclination of the 
axis to the rear as in a bicycle. Thus 
the entire landing gear becomes a stable 
taxying arrangement with no tendency 
to ground loop, whereas the conven- 
tional arrangement is unstable and the 
airplanes must be controlled to keep 
them in a straight path while taxying. 
Steering of the front wheel is controlled 
by the rudder bar, which not only moves 
the rudders, but at the same time provides 
differential operation for the brakes, 
which are applied by a hand lever. 

All three wheels are air wheels of the 
same size and are supported on long- 
travel shock-absorbing struts, the travel 
of the rear shock absorbers, which carry 
most of the load, being 18 in. and that 
of the front wheel being 12 in. With 
this arrangement our computations in- 
dicate that the landing gear should stand 
a vertical velocity of about 25 ft. per 
second, which is 10 ft. per second higher 
than the rate of descent for the steepest 
glide (stick full back to limited posi- 
tion). This capacity should be suffi- 
cient to handle glide landings with the 
stick full back with ordinary wind 
variations, but not sufficient to take care 
of extreme gusts. 

With the stable taxying arrangement, 
which tends to let the airplane keep its 
directional course rather than its head- 
ing when it is landing with side drift, 
and with the air wheels, which will 
withstand large side loads without fail- 
ure, it seems that it should be possible 
to land the airplane in a cross-wind with 
relative ease and with no damage. One 
feature which should help in this con- 
nection is the 9-ft. tread of the rear 
wheels, which will touch the ground 
when the wing is still well clear of it 
even with the plane in a 30-deg. bank. 

Another point of interest is the rela- 
tion between the wing and the landing 
gear, the angle of incidence of the wing 
being 0 deg. when the airplane is at rest 
on the ground. When a landing is 
made, the angle of attack is immediately 
reduced to approximately 0 deg., reduc- 
ing the lift to a negligible quantity and 
preventing any tendency of the airplane 
to float off again if it is landed above 
its minimum gliding speed. This ar- 
rangement also facilitates handling the 
airplane on the ground in high winds. 
It has previously been proven satisfac- 
tory on the Curtiss pusher biplane of 
1910 and the Stout Skycar. 

The W-1 biplane has had about 30 
hours short hop flying by two experi- 
enced pilots and another, very inexperi- 
enced. The airplane has been landed 
without difficulty from glides at air 
speeds ranging from just above the 
minimum to about 60 m.p.h., whether 
the glides were unchecked, flared off in 
the usual gentle manner, or flared off 
suddenly within a few feet of the ground. 
As contact is made the nose goes down 
and the airplane seems to cling to the 
ground without bouncing. 

The landing gear seems entirely stable 





when running on the ground, and there 
is no tendency whatever to ground loop. 
In a few rather poor landings with an 
inexperienced man piloting, the airplane 
drifted sideways considerably as it made 
contact, and the front wheel was ob- 
served to castor and head the airplane 
into the direction of travel with no 
noticeable cross-force. The airplane 
seems as easy to taxi as an automobile. 
Field of view. We considered the 
field of view forward and down of suffi- 
cient importance, especially in view of 
the steep landings, to dictate the general 
arrangement—pilot in front seat and 
engine behind, with pusher propeller. 
We appreciate the disadvantage of this 
engine location in case of a crash but 
feel that, with the stability and handling 
characteristics of the airplane, it is ex- 
tremely unlikely to crash in such a man- 
ner that the nose will dig into the ground. 
The occupants are enclosed in a light 
cabin with a special windshield arrange- 
ment giving good vision out of forward 
side windows which can be opened in 
thick weather without admitting rain or 
sleet. The design has been developed 
at the N.A.C.A. laboratory and is de- 
scribed in a report soon to be published. 
Co-ordination of controls. The air- 
plane is now fitted with the regular stick 
and rudder controls for its first trials, 
but it is designed around the idea of 
eliminating either the rudder or the 
aileron controls if this is found fea- 
sible. We would then have one longi- 
tudinal control and one control for 
changing the direction of flight, thus 
eliminating the possibility of crossing 
controls, and simplifying the process of 
learning to fly. The N.A.C.A. has made 
flight tests at Langley Field which show 
that, as far as handling in the air is con- 
cerned, it is quite feasible to eliminate 
the rudder and get control with the 
ailerons alone if the ship has sufficient 
directional stability, or to eliminate the 
ailerons and use the rudder alone if it 
has sufficient dihedral. All three con- 
trols are required, however, to land a 
normal airplane in a cross-wind. Also, 
with the limited range of gliding angles 
of normal airplanes, it is often desir- 
able, if not actually necessary, to be 
able to sideslip them, which requires 
three controls, but the W-1 airplane has 
a steep enough glide to make this un- 
necessary. We have what we think is a 
reasonable hope that our stable landing 
gear, with its exceptional shock-absorb- 
ing ability and its air wheels, will solve 
the problem of landing and taking off 
with two controls in a cross-wind. 
Power-on stalling. Since, with our 
arrangement, the airplane balances at 
a slightly lower angle of attack with 
the power on than with power off, and 
the elevator control will be limited to 
prevent sustained stalling in either case, 
the airplane will always climb if full 
throttle is applied at speeds below the 
maximum level flight speeds. In this 
connection, we hoped to be able to bal- 
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ance the various factors in such manner 
as to make possible a very presentable 
take-off by merely pulling the stick all 
the way back and opening the throttle 
fully, the tail not getting sufficient down- 
load to lift the front wheel and increase 
the angle of attack of the wing until 
the flying speed is reached, after which 
the airplane would balance at a fair 
angle of climb. Although the upward 
elevator travel has not yet been limited, 
the fixed stick take-offs indicate that 
the idea is feasible. 

In any case, if the engine stops at 
any time just after the take-off there 
seems no reason why, even with the 
stick held full back at the limited posi- 
tion, the airplane would not go into a 
glide and make a satisfactory landing, 
assuming, of course, that it had a clear 
field. (T.N.363). 

It should be made clear at this point 
that these landings and take-offs with 
the extreme stick positions are not rec- 
ommended as standard procedure for 
simpleton pilots in a fool-proof airplane, 
but are mentioned simply to show that, 
if the pilot does get the stick full back 
either by accident or by design, he is 
not subjecting himself to a probable 
crash because of poor stability and han- 
dling characteristics of the airplane. 


Comfort 


In regard to noise, our propeller is 
geared and has a very low tip speed, 
especially while cruising and, with our 
small high-speed pusher engine ex- 
hausting through a manifold over the 
top of the rear of the wing, and with 
some slight insulation from the light 
cabin construction, we should have much 
less noise than the average airplane. We 
expect later to experiment with muf- 
fling the engine and possibly with sound 
insulation of the engine compartment. 


Further development 


From the foregoing it will be appar- 
ent that we do not in any sense think 
of this as the final solution of an air- 
plane suitable for general private use. 
Although patents have been obtained on 
certain features and are pending on 
others, the possibility of obtaining 
similar or eveh better results by differ- 
ent means is being carefully considered. 
For example, we have designed the air- 
plane in such a manner that we can 
easily add wing flaps if trials with the 
present arrangement indicate that the 
action of pulling the stick back to in- 
crease the steepness of the glide is diffi- 
cult for a beginner to become accus- 
tomed to, or if we think it may lead to 
difficulties in landing even for an experi- 
enced pilot. With the flap, the angle 
of glide to a landing can be satisfactorily 
adjusted by means of a separate control 
similar to a brake lever. At the present 
time, however, we believe that we can 
get satisfactory handling characteristics 
without an additional control to manipu- 
late. 








During the past few years research has developed new alloys 
and new manufacturing technique for aluminum as applied to 
aircraft. In the series of three articles, of which this is the first, 
members of the Technical Staff of the Aluminum Company of 
America will bring our readers up to date on these materials. 
The present article deals with the properties and the fabrica- 
tion of certain wrought aluminum alloys. Subsequent articles 
will deal with spot welding and riveting, and also with the 


casting and forging alloys. 


Aluminum Alloys 
Up to Date 


By C. F. Nagel, Jr, and F. C. Pyne 


HE first phase of aeronautical 

activity concerned the basic prob- 

lem of learning how to build ma- 

chines that would fly. The second 
phase centered on learning how to fly 
well. This embraced developing funda- 
mental laws and applying them to prac- 
tical constructions. Needless to say, the 
end of this chapter has not yet been 
written. 

The industry is now reaching irto its 
third phase,—learning to fly comfort- 
ably, safely and, above all, at low cost. 
The cold, prodding prongs of economics 
are now irresistibly taking command. 
William B. Stout’s famous dictum be- 
comes increasingly significant: “Com- 
mercial aviation is the art of supporting 
oneself financially in the air.” Recent 
developments in wrought aluminum al- 
loys and their fabrication have all been 
encouraged by a desire to lower first 
cost and to reduce maintenance expense 
for operating companies so that they 
may achieve real “commercial” status. 

As duralumin, or Aluminum Com- 
pany of America’s 17S, is the aluminum 
alloy that was most generally used in 
the transformation from the old wood, 
wire, and fabric to the present all-metal 
construction and, as the characteristics 
of this alloy are now so widely under- 
stood, 17S will be employed herein as 
the reference point. 

In Table 1 are shown typical mechan- 
ical properties of 17S and Alclad 17S, 
as well as those of a newer high 
strength aluminum alloy, 24S, and 
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Aluminum alloys are basic structural materials for many modern aircraft. These 


typical monocoque fuselages (Douglas DC-1 


» lower left, and Lockheed Electra, left) 


use a 24S-Alclad skin over dural and Alclad formers and stringers. 


Alclad 24S, in its several grades, 
tempers and forms. Where the design 
stresses can utilize effectively the su- 
perior strengths of the newer alloy, the 
effects on weight saving and perform- 
ance are obvious. 

_ Extensive tests and experiences have 
indicated that the corrosion resistance 
of 24S and 17S in comparable grades 
and tempers are equal, i.e., 24S-T pos- 
S€ss€s a corrosion resistance similar to 
that of 17S-T, and Alclad 24S-T a cor- 
rp resistance equal to that of Alclad 
7S- 


248 fabrication technique 


In some respects, however, 24S dif- 
fers from 17S. These differences find 
practical expression in the aircraft plant 
and hence should be recognized and un- 
derstood. 

l. The proper heat-treating tempera- 
ture for 24S is 920 deg. F. while for 
I7S, it is 940 deg. F. In other words, 


24S calls for a lower nominal tempera- 
ture. It also calls for a smaller variation 
from that for 17S. The variation for 
24S should not exceed plus or minus 
10 deg. This requirement can be met by 
the aircraft manufacturer with present 
equipment, as has already been demon- 
strated by practical experience. 

2. Alloy 24S acquires its full 
strength after heat-treatment in a 
shorter time; in other words, it ages 
more rapidly. 

3. Alloy 24S in the heat-treated state, 
either immediately after quenching or 
after full aging, is not quite as work- 
able as alloy 17S. For example, when a 
bending radius of two times the sheet 
thickness is employed for 17S-T, a 
radius of about three times the ma- 
terial thickness should be used for 
24S-T. This difference does not exist in 
the annealed (O) state. The workability 
of 24S-O and 17S-O are quite alike. ~ 

These three points embrace the essen- 


Table 1: 
Typical Mechanical Properties* 
Tensile Yield 
Strength Point Elongation 
(ib. per (ib. per (per cent 
Material 8q.in.) sq.in.) in 2 in) 
SHEET 
35,000 20 
46,000 13 
32,000 18 


43,000 20 

53,000 13 

40,000 18 
62,000 49,000 Wl 

TUBING 
65,000 45,000 22 
70,000 50,000 22 
EXTRUDED SHAPES 

58,000 36,000 16 
65,000 46,000 16 


*In designating the condition of the various alloys 
the symbol O indicates the annealed condition; T, 
heat-treated, quenched and aged; RT, cold worked 
in the T condition. 


tial differences between 24S and 17S to 
which the fabricator must give con- 
sideration. Note that the nature of these 
differences is not in kind but in degree. 
They also apply to the comparable 
Alclad varieties of the two alloys. 


Few factory changes 


The aircraft manufacturer — will 
naturally wonder how such differences 
will affect him should he change from 
17S to 24S, or to Alclad 24S. In other 
words, can an aircraft manufacturer, 
equipped for and experienced in the 
manipulation of 17S or Alclad 17S, sub- 
stitute 24S or Alclad 24S in suitable 
form and temper without unreasonable 
expense for new tools and without an 
undue degree of difficulty? Possibly the 
most logical answer to this question is 
that several of the largest aircraft plants 
in the country have successfully made 
this conversion during the past year and 
a half and are now definitely standard- 
ized on 24S and Alclad 24S for the 
major portion of their construction. 

Alloy 24S is available in the same 
tempers and in practically all the same 
forms and sizes as 17S,—that is, sheet, 
plate, tubing, extruded shapes, wire, 
rivets, bolts, etc. Alclad 24S sheet is 
also available in substantially the same 
sizes as Alclad 17S sheet. 

When 24S is substituted for 17S and 
no other fundamental changes are made, 
except an appropriate reduction in 
gages, a material reduction in the weight 
of the structure can be effected. While 
this will give better aerodynamical per- 
formance, the saving in weight alone is 
not sufficient to affect favorably either 
the original cost or the cost of mainte- 
nance. Substantial cost reductions can 
be accomplished, however, by certain 
additional changes in procedure. 

It is quite standard aeronautical prac- 
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tice, particularly in military structures, 
to anodize and shop-prime each alumi- 
num alloy member. This, of course, ap- 
plies only to the structural parts of the 
plane which usually fall in the classifica- 
tion of “thin gage materials.” Occa- 
sionally, this practice is modified to the 
extent of first making sub-assemblies 
which are then anodized and painted. 
This system was developed, having prin- 
cipally in mind seaplanes made from 
17S-T, operating in the severely cor- 
rosive conditions existing in the tropics. 
As is now well known, the objectives 
sought have been satisfactorily gained, 
to all practical purposes. 


Alclad vs. protective painting 


During the past year, a new system 
directed mainly at the cost problem has 
received increasing consideration. This 
calls for the employment of Alclad 24S, 
making possible the elimination of 
anodizing and painting, insofar as the 
protection problem is concerned, and the 
substitution of spot welding in substan- 
tial degree for riveting and bolting. 

It is immediately obvious that the 
elimination of anodizing and protective 
painting and the employment of spot 
welding will greatly reduce costs. The 
hurdle that this procedure can be ex- 
pected to encounter is the belief of some 
engineers that the employment of Alclad 
materials will necessarily increase the 
weight of the structure, and the ques- 
tion as to whether bare Alclad 24S will 
stand up successfully under severe sea- 
plane conditions. Naturally, there will 
be much less doubt on this latter point 
in the case of land planes. 

It is recognized that the unit strengths 
of Alclad materials are somewhat lower 
than the comparable non-Alclad items 
by reason of the lower strength of the 
high purity aluminum coating. For ex- 
ample, as apparent in Table 1, the loss 
in tensile strength ranges from about 
5 per cent to 9 per cent, and the loss in 
yield strength from about 7 per cent to 
9 per cent. If this loss is calculated on 
the basis of minimum properties, such 
as would be written into materials speci- 
fications, rather than on typical or aver- 
age values, it is found that the tensile 
strength of Alclad 24S-T is a trifle less 
than 10 per cent below that of 24S-T, 
and the yield strength is about 74 per 
cent lower. A reduction in the unit 
strength of the material may be con- 
sidered as indicating an increase in the 
weight of the structure. This difference 
in weight, however, is reduced in actual 
practice by the weight of the protective 
paint coatings applied to non-Alclad 
materials, and the weight of these pro- 
tective coatings will vary with the 
manufacturer and the type of plane. 
After the plane has been in service for 
some time, the weight of the paint may 
be increased by the application of ad- 
ditional coats. 

In the case of stressed skin construc- 
tion, it is not always necessary to in- 


crease the gage of covering sheets, 
when employing Alclad 24S instead of 
the non-Alclad variety, by the exact 
amount represented by the difference in 
unit stress, as the tensile or yield 
strength of the covering material is not 
always fully utilized. 

A study of the facts will reveal that 
this weight difference is less than has 
been frequently assumed to be the case 
and, at times, will actually be in favor 
of the Alclad 24S. Certainly, where 
Alclad 24S-T is substituted for 17S-T, 
there is definitely a weight saving, even 
though painting is employed in both in- 
stances. 

With reference to the question of 
whether a bare Alclad structure would 
successfully retain its integrity, there is 
a considerable amount of data available, 
involving both laboratory tests and 
service experience, proving the remark- 
able corrosion resistance of this ma- 
terial. 


Corrosion resistance of Alclad 


Since Alclad was introduced in 1927 
numerous bare specimens have been 
subjected to salt spray tests and to out- 
door exposure in various parts of the 
world, by its producer and other neutral 
organizations. The results have con- 
sistently confirmed the excellent cor- 
rosion resisting qualities of this product. 
A typical example showed a loss of only 
2 per cent in tensile strength and no 
loss in elongation on 0.064-in. thick 
Alclad 17S-T sheet, after three years’ 
exposure to a 20 per cent salt spray. 

Visual observation of a specimen of 
bare Alclad 17S-T (0.064-in.) which 
has been in 20 per cent salt spray prac- 
tically continuously since October, 
1928, shows that the structural integrity 
has not been impaired. As has already 
been stated, the corrosion resistance of 
Alclad 24S-T equals that of Alclad 
17S-T. 


An interesting example 


An example of the performance of 
this product can be found in the metal- 
clad airship ZMC-2, built by the Air- 
craft Development Corporation, Detroit, 
for the United States Navy, and de- 
livered at Lakehurst in the summer of 
1928. The skin covering of this ship 
consists of 0.0095-in. thick Alclad 
17S-T, and it was the first commercial 
Alclad 17S manufactured. This thin 
material was employed without any pro- 
tective coating. Periodically, samples 
have been removed and the mechanical 
properties determined. The last set of 
samples was removed in the summer of 
1932. Table 2 gives the mechanical 
properties determined on this set of 
specimens. Each value represents the 
average of three tests. There are also 
shown for comparison the properties de- 
termined on the material. shipped to the 
Aircraft Development Corporation in 
1927. It is readily apparent that the 
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mechanical properties have not suffered 
to any serious extent. 


Table 2: 
Comparative tests on skin of ZMC-2 
SPECIMENS REMOVED IN 1932 
Yield Point 


Tensile Strength Elongation 


(lb. per sq.in.) (ib. persq.in.) (per centin 2in.) 
54,725 34,550 18.0 
54,165 33,500 14.5 
54,410 34,300 14.3 
55,545 34,850 15.0 
54,895 34,050 17.5 
53,685 33,650 15.8 
54,040 37,400 13.7 

MATERIAL AS SHIPPED IN 1927 

Tensile Strength Yield Point Elongation 


(lb. per sq.in.) (Ib. persq.in.) (percent in 2 in.) 


Minimum 52,280 29,650 13.0 
Average 55,000 32,500 17.5 
Maximum 58,650 37,470 19.0 


Depending upon the severity of serv- 
ice conditions, the original bright, shiny 
appearance of the bare metal will grad- 
ually be lost unless maintained. None 
of the structural metals will retain their 
original brilliancy when exposed to all 
varieties of weather, unless periodically 
cleaned. The conditioning methods re- 
quired will depend upon the type of 
service. The increasing and successful 
use of bare aluminum for out-door 
architectural applications, where the 
maintenance of a pleasing appearance is 
so essential, gives ample proof that this 
matter can be satisfactorily handled. 


Less reheat-treatment required 


Manufacturing costs can be reduced 
even further by a greater elimination of 
heat-treatment in the aircraft plant. To 
accomplish this, it is necessary to place 
greater emphasis on this objective, 
starting with the designer, providing 
suitable forming radii so that parts may 
be formed from material heat-treated by 
the producer. Some items, particularly 
those having compound curves, will 
probably always call for heat-treatment 
in the aircraft plant, the part either 
being formed from the annealed ma- 
terial and the fabricated shape then 
heat-treated, or the forming being done 
on the freshly quenched stock. It has 
been noted that some companies, includ- 
ing those producing some of the newer 
all-metal high-speed planes, have elimi- 
nated heat-treating in their own shop to 
a far greater extent than have other 
plants. It appears, therefore, that some 
companies are doing more heat-treating 
in their own shops than is actually neces- 
sary. Much can be accomplished if the 
aircraft manufacturer will make greater 
efforts in this direction. Some of the 
shapes in modern airship girders are 
faily intricate. | Nevertheless, these 
are produced not only with complete 
elimination of heat-treatment in the 
fabricator’s shop, except for rivets, but 
the material from which the shapes are 
formed is sheet that has been cold 
rolled further after heat-treatment and 
aging, i.e., 17S-RT and 24S-RT. 
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In this, the fourth article of a series on operation at desired 








cruising conditions, the authors outline in detail the first of two 


methods of power determination in flight which is an essential 


requirement in the development of cruising control charts. In 


the succeeding article the propeller calibration method will be 


discussed. 


Power Determination for 
Cruising Operation 


By Edmund T. Allen and W. Bailey Oswald 


CIENTIFIC CONTROL of 

cruising conditions in flight is 

swiftly becoming of prime im- 

portance in the operation of air- 
lines. Increasing speed and altitude 
ranges are largely responsible for the 
need of cruising control. These in- 
creases are due principally to more ef- 
ficient aerodynamic design, greater en- 
gine power, highly supercharged en- 
gines, and controllable-pitch propellers, 
and conservative predictions for the 
future anticipate further development of 
these present trends. In the past, flight 
at any possible level speed usually could 
not be far from the desired cruising con- 
dition and a rough estimate possibly 
was sufficient. Such indeterminate con- 
trol is no longer satisfactory, however, 
for the possible level flight speeds and 
altitudes are expanding to include far 
too great a region. Precise control of 
cruising conditions within this expand- 
ing region is essential to meet the exist- 
ing highly competitive requirements of 
speed and economy. 

The efficiency of military and private 
flying as well as commercial operations 
can be increased when full knowledge 
of the engine—airplane—cruising con- 
ditions is available. It is not sufficient to 
operate the airplane as in the past by 
some simple rule of thumb method such 
as the “cube rule,” or “constant revo- 
lutions” guide. These methods not only 
fail in fully realizing the capabilities of 
a design, but further fail in protecting 
the airplane and engine from stresses 
exceeding those allowable for the de- 
sired cruising reliability. The necessity 
has therefore arisen for a simplified and 
accurate method of determining the en- 
tire engine-airplane characteristics under 
the conditions of flight that are desired 
tor cruising, 

Such a method should in particular, 





establish the relations existing in level 
flight between velocity, altitude, engine 
power, manifold pressure, engine revo- 
lutions, and atmospheric temperature 
(and if necessary, carburetor air tem- 
perature). Cruising charts have been 
developed that present these data in an 
explicit manner and which are particu- 
larly valuable to the piloting and opera- 
tions personnel of the airlines. 

The key to the establishment of cruis- 
ing control charts and relations lies in 
the determination of the power—alti- 
tude—velocity relation for the particular 
airplane under consideration. The most 
specific and critical limitations are those 
pertaining to the operating conditions of 
the engine. Power, cylinder pressure, 
and centrifugal loads must be main- 
tained within certain limits for the de- 
sired reliability. For a given propeller 
setting the airplane in level flight will 
experience a certain interdependent set 
of engine characteristics as velocity and 
altitude are varied. The problem of 
cruising control therefore requires an 
exact definition of the power—altitude 
—velocity characteristics, which in 
turn depend essentially upon determina- 
tion of engine power for the various 
speeds and altitudes of flight. 


Power determination in flight 


Until recently there has been no sat- 
isfactory method of power determina- 
tion in flight available to testing 
agencies. Engine torque meters have 
been used in flight, but at great expense 
and questionable success. It has been 
the aim of the present work on cruising 
control to develop methods for obtain- 
ing engine power under varying condi- 
tions of flight. 

The oftimes questionable reliability 
and completeness of available engine 
calibration curves, and the limited time 


available for flight tests have required 
that different technique be used in vari- 
ous cases. Alternate methods of power 
determination in flight have been applied 
with generally satisfactory results. It 
is often desirable to cross-check test 
data and calculations by the simultane- 
ous use of these two methods. 

A brief résumé of these basic methods 
of power determination in flight is pre- 
sented below. Types of calibration 
curves, technique of flight testing and 
methods of data reduction are outlined. 
The results and their applications to 
operation under desired cruising condi- 
tions will be dealt with in future 
articles. Extended applications of these 
methods appear to be almost without 
limit, as will become apparent later. 


Engine calibration curves 


The method of obtaining brake-horse- 
power required for level and climbing 
flight from engine calibration curves is 
perhaps the most obvious and better 
understood one. The use of this method 
depends upon complete and thoroughly 
reliable engine power vs. altitude curves. 
It is required that the engine power 
be known to depend on altitude (atmos- 
pheric pressure), intake manifold pres- 
sure, engine revolutions, and carburetor 
air temperature. 

Anyone who for a period of time has 
been connected with a flight test or 
aerodynamic unit has had sufficient ex- 
perience with the limited engine power 
data available. This condition was ex- 
plainable in part by the fact that air- 
plane manufacturers and operators had 
not demanded such data, and partly by 
the fact that there was no access to 
laboratories for obtaining engine char- 
acteristics at altitude. This dearth of 
complete data in turn tended to lead the 
operator and testing unit to fall in line 
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and perforce accept only full-throttle sea 
level curves and test only full-throttle 
performance. 

This situation is now largely 
remedied. Altitude chambers where en- 
gines can be tested under air density 
conditiéns simulating those found at 
various altitudes are now in operation. 
The types of engine curves desired have 
been outlined by transport testing per- 
sonnel. Engine manufacturers are 
therefore now adopting engine curves 
based on altitude chamber tests that 
satisfactorily meet the requirements of 
transport operators and are of a type 
similar to those found desirable in pres- 
ent tests on transport airplanes. 


Two types of curves desirable 


For practical operation and reduction 
these engine data are needed in a form 
which yields all the information desired 
in one complete operation. It is also 
desirable to have the cruising and emer- 
gency limits indicated in order that the 
operating regions for the particular en- 
gine may be clearly defined. Extensive 
tests that have recently been carried 
out on modern transport airplanes have 
shown the desirability and practicability 
of two special alternate types of engine 
curves. These curves are shown plotted 
in Figs. 12 and 13. 

The engine chart of Fig. 12 presents 
all essential data for obtaining engine 
power from the principal factor in- 
volved. Pressure altitude (for pres- 
sure at exhaust), intake manifold pres- 
sure, engine revolutions, and carburetor 
air temperature. When the engine is 
in correct mechanical order, specifica- 
tion of these parameters defines the 
power developed by the engine. The 
curves on the main chart represent 
powers only for standard temperature 
of the carburetor air. The average 
correction for temperature is given on 
the auxiliary scale on Figs. 12 and 13. 
The full-throttle altitude curves assume 
no ram at the intake. These full-throttle 
powers may be either increased or de- 
creased depending upon the intake mani- 
fold pressure that can be maintained. 

The temperature correction assumes 
that power varies inversely as_ the 
square root of the absolute temperature 
of the carburetor air. An average cor- 
rection for altitudes up to 20,000 ft. is 
used since such correction is within 0.4 
per cent of the correct value for tem- 
perature variations from standard up to 
50 deg. F., which accuracy is sufficient 
and within experimental error. Further- 
more the accuracy of the square root 
correction is not sufficiently proven to 
justify more precise correction. 

Engine curves basically similar to 
Fig. 12 are now adopted by engine 
manufacturers as standard engine per- 
formance curves. The curves on the 
left show the sea level throttled per- 
formance of the engine plotted as engine 
power vs. intake manifold pressure 
for various engine revolutions. The 
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parameters. 
SGR-1820-F3 geared engine rated 


Illustrative problem: To find corrected 
brake horsepower of 385 with 24 in. hg. 


manifold pressure and 1,700 r.p.m. at 


9,500 ft. and intake air 55 deg. above 


standard temperature. 


Follow dotted lines with arrows to ob- 


tain corrected brake horsepower equal to 


385 as follows. From 24 in. hg. manifold 
pressure and 1,700 r.p.m. obtain sea level 
power of 331 (point 1). Carry over hori- 
zontally to sea level ordinate on altitude 


full-throttle altitude performance on the 
right hand portion shows power and 
corresponding manifold pressure vs. 
altitude for various engine revolutions. 
The altitude characteristics are plotted 
against a relative density scale. This 
method is generally preferable since the 
results for full throttle and _ throttled 
portions then usually plot as straight 
lines within the region used. The neces- 
sary temperature correction is given 
on an auxiliary chart. Cruising, short 
climb, and emergency limits can be con- 
veniently shown on the curves. 

It is desirable for purposes of cruis- 
ing performance calibration and opera- 
tion that the curves cover a broad range 
of manifold pressures and engine revo- 
lutions. The curves should include 
throttled conditions down to about 50 
per cent of the normal rated maximum 
manifold pressure and about 60 per cent 
of the rated maximum engine revolu- 
tions. 

The engine power at any altitude is 
found by first locating the sea level 
throttled and _ altitude full-throttle 
powers for the given engine revolutions 
and manifold pressure. The engine 
power at the desired altitude is then 
obtained at the point where the straight 


Limits for various operating conditions are shown. 





(Wright Cyclone 
700 b.h.p. at 1,950 r.p.m. at 7,000 ft.) 


performance curves (point 2). Obtain 
full-throttle altitude power of 450 at 14,- 
800 ft. for these conditions (point 3). 
Obtain 410 hp. at 9,500 ft. at point where 
line joining (2) and (3) crosses 9,500 ft. 
(point 4). Carry horizontally to horse- 
power scale (point 5). Move along tem- 
perature correction scale to 55 deg. above 
standard (point 6). Move horizontally to 
horsepower ordinate to obtain final cor- 
rected brake horsepower equal to 385 
(point 7). 


line joining these sea level and altitude 
powers crosses the given altitude line. 
The power is then corrected for tem- 
perature effect according to the differ- 
ence from standard temperature as given 
on the altitude scale. An example of 
the use of the chart is shown by the 
dotted lines with arrows on Fig. 12. 
Fig. 13 shows an alternate type of 
chart for determining engine power 
that has been found convenient and com- 
pact, and is accurate within experi- 
mental error. In effect, to the right 
hand or altitude portion of Fig. 12 is 
added a series of directional (dotted) 
lines showing the drop-off of power at 
constant manifold pressure and engine 
revolutions as standard altitude de- 
creases. The power is determined from 
given altitude, engine revolution, mani- 
fold pressure and carburetor air tem- 
perature by first locating the full- 
throttle altitude power at the given 
manifold pressure and engine revolu- 
tions, and following the directional lines 
to the correct pressure altitude. The 
power thus obtained, when corrected 
for temperature effect by the auxiliary 
temperature correction scale, gives the 
corrected developed horsepower. An 
example of the process is shown on Fig. 
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13, by 
rOoWw>. 

{t is weli to bear in mind that these 
charts wili yield reliable results only 
when the engine is in proper mechani- 
cal condition. It is claimed (and ap- 
parently well verified) that engines of 
a given type usually perform according 
to the engine curves within a small per- 
centage of variation (about 1 per cent). 
Many of the so-called discrepancies in 
engine power in the past are due to the 
fact that full-throttle power at rated 
altitude has been regarded as rated 
power, and the cube rule has been used 
for the variation of power with revolu- 
tions. The shortcomings of the cube 
rule have already been thoroughly dealt 
with in a previous article, while it has 
been found that in different installations 
the variations in manifold pressure and 
carburetor air temperature alone, may 
cause changes in power of the order of 
from 5 to 10 per cent. Power should 
always be defined in terms of the com- 
plete engine data. 

The humidity of the atmosphere can 
be neglected for the higher altitudes and 
when humidity is low at altitudes near 
sea level. When humidity is high at 
low altitudes, however, correction 
should be applied by using the partial 
pressure of dry air in the atmosphere 
as the intake manifold pressure, rather 
than the total existing pressure which 
includes the vapor pressure. 

All instruments to be used in the 
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Fig. 14. Airspeed meter calibration 

‘curve for the Douglas Transport DC-1 

No. 1. Data from flights 13 and 66 

corrected for existing pressure and 

temperature. Obtained from’ timed 

flights over measured speed course at 
sea level. 


flights should be calibrated and care- 
fully located to give correct readings. 
Although good instruments are usually 
reliable, cases of serious discrepancy 
have occurred. The instruments neces- 
sary for the required flights are: alti- 
meter, atmospheric temperature gage, 
airspeed meter, manifold pressure gage, 
engine tachometer, carburetor air tem- 
perature gage and, in addition, any other 
instruments to facilitate stabilized flight 
and engine conditions. Each engine 
should have its individual set of instru- 
ments. 
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Fig. 13. Composite engine power calibration 
parameters. (Wright Cyclone SGR-1820-F3 


r.p.m, at 7, 


Example: (given: Fig. 12) From 24 in. 
hg. manifold pressure and 1,700 r.p.m. ob- 
tain full throttle altitude power of 450 at 
14,000 ft. (point E>. Follow along 
diagonal lines to 9,500 ft. giving 410 hp. 
(point 2). Drop vertically to abscissa 





curve for obtaining power from engine 
geared engine. Rated 700 b.h.p. at 1,950 
000 ft.) 


horsepower scale (point 3). Follow 
diagonal temperature correction curves to 
55 deg. F. above standard (point 4). 
Thence vertically upward to obtain final 
eorrected brake horsepower equal to 385 
or 55 per cent rated power (point 5). 
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It is of course necessary to calibrate 
the airspeed meter of the airplane by fly- 
ing level over a measured course at vari- 
ous speed. From the average of the 
timed speeds in both directions, re- 
corded indicator readings, and atmos- 
pheric data, a curve is obtained for true 
airspeed vs, true indicated airspeed 
in the usual manner. The usual type of 
airspeed calibration chart obtained is il- 
lustrated in Fig. 14. Caution should be 
taken that all corrections and reductions 
are accounted for and correctly made. 


Required data 


The desired engine power data in the 
cruising region of flight are obtained 
from a series of level flights at various 
speeds and at series of altitudes con- 
veniently spaced (about 5,000 ft. is 
usually satisfactory). The recorded 
data includes: 


1. Indicated velocity. 

2. Atmospheric temperature. 

3. Pressure altitude, or absolute pressure 
of the atmosphere. 

4. Carburetor air intake temperature. 

5. Absolute intake manifold pressure. 

6. Engine revolutions. 


Additional data recommended are: 


7. Airplane weight (approx.). 
8. Exhaust back pressure. 

9. Wet and dry bulb readings. 
10. Mixture control. 

11. Head temperature, etc. 


It is further recommended that the 
above data be recorded during all basic 
climb and velocity tests. 

The airspeeds and engine conditions 
should be carefully allowed to stabilize 
for each recording by holding the en- 
gine revolutions constant in level flight 
for a period of one minute or more. 
Items 1 to 6 are recorded at each speed 
of test. These speeds cover the level 
flight range from somewhat above the 
stall to the maximum velocity. A mini- 
mum of four speeds at each altitude has 
been found advisable. Items 7 to 11 
should be recorded once at each alti- 
tude, or oftener if conditions warrant. 

Data thus obtained enable the con- 
struction of the power—altitude— 
velocity relation for the airplane in its 
entire cruising region of altitudes and 
velocities. The airplane velocity is cal- 
culated from the airspeed meter calibra- 
tion and recorded data 1 to 3. Engine 
power is obtained from Figs. 12 or 13 
and recorded data 3 to 6. It becomes 
possible, therefore, to plot the interde- 
pendent relations of power, manifold 
pressure, and engine revolutions in the 
cruising region of altitudes and velocities 
of the airplane. Curves of this type 
have been shown in a preceding article 
(Aviation, May, 1934) and shall be 
more fully considered later. 

A similar but somewhat more in- 
volved procedure can be applied to climb- 
ing and gliding flight with particular 
relation to service and cruising opera- 
tions. 
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The Aeronauties Braneh ment’s own desire for certain machines for its own use, to 
‘ but, incidentally, they ought to encourage the creation h 

Writes a Specification of a new species of airplane peculiarly suitable for in 
HERE is a venerable wheeze, that has stirred certain private owners. str 
vaudeville audiences to languid laughter over many We have so far been dealing almost entirely with the Al 
years, about how a gentleman of Nordic extraction private owner who is willing to take a lively interest pic 
missed a boat. As he rushed down the dock, he saw in aviation and to treat it with some little seriousness. tin 
a steadily-widening strip of water between the ferry’s If we are ever to develop real mass production we are pat 
stern and the stringpiece. He saw, too, an excited going to have to think in terms of the individual who ‘ 
friend standing on the ferry and exhorting him to wants to do nothing with an airplane except to steer it. a} 
mightier effort: “Yump, Peter, yump! I tank you He is the fellow who, when his car breaks down, in- lea: 
can make it in two yumps!” stantly starts for the nearest telephone and calls for a agi 
The Department of Commerce has decided to make garage to come to the rescue. He is the fellow who for 
it in two jumps in the campaign to promote the private- buys a fast motor boat and runs it about on sun- ff cre 
ownership market on a broad scale. shiny days without ever bothering to learn anything j per 
When the discussion of $700 airplanes began, some of seamanship except a few rudimentary rules of the J per 
seven months ago, there were two distinctive objectives. road. When he takes up aviation he wants to go solo and 
There was the purpose to bring the prices of airplanes in two hours and to start off across country with a pas- out 
to well below existing levels. There was a purpose senger in twelve or fifteen, and to do it without any pro 
also to promote the development of a machine of lim- appreciable danger. In case of engine failure or bad | of] 
ited performance and range of maneuver, but exceed- weather, he wants to have about three simple rules for mot 
ingly easy for the heaviest-handed dub to fly with little making a forced landing with a minimum of exercise con: 
instruction and without getting himself into subsequent of judgment. He probably wants, in short, more than | proj 
trouble. The combination of aims proved impossible he can be given, but if his desires and the extent to J sub; 
to realize, at least for the time being, but out of all which he is willing to sacrifice pure performance are som 
the furious discussions of the winter something sur- borne in mind it may be possible to go far enough [RF cont 
vived. The first objective has been laid aside. The towards satisfying him so that he could be made into a all i 
second is to be promoted on new lines and with new pleased customer. That seems to be latent in the de- F 
intensity. Leaving a lowering of retail price to the partment’s present idea of an airplane that will be stall- was 
ordinary processes of industrial price determination proof and spin-proof, that can be flown with only two Set 
and to the natural desire of every manufacturer to find of the three controls, that can be landed either by that 
the broadest possible market, the Aeronautics Branch pulling the stick hard back and waiting for the ground tran 
is now concentrating on going after a new set of flying to come up and hit the wheels or by flying straight to o 
qualities. It’s a good move, and it supports our onto the ground at high speed and putting the brakes engi 
hope, expressed at the time of the original Vidal on hard, and that will have no more than 100 hp. for than 
questionnaire and from time to time during the subse- two passengers and will run for at least 50-hour inter- cruis 
quent conversations, that though a $700 airpline might vals without any attention to the power plant. If a yonc 
not come out of the melee some other useful result would. machine to meet the requirements of the Department even 
of Commerce under these new specifications can be ninet 

LSEWHERE in this issue of AvIATION we are developed and put on the market at a reasonable price with 
giving a substantial amount of space to the speci- by present standards, it may be possible to dramatize conti 
fications under which the Aeronautics Branch wants it sufficiently so that a very substantial market can be the ; 
to purchase 25 new airplanes, and to one possible line found in brand-new quarters. At least it’s worth try- prop 
of development of a machine to meet them. A remark- ing, and we shall be much disappointed if the industry entht 
able set of requirements, they deserve the most careful fails to produce at least three or four serious competi- §% years 
study. They have been written in terms of the depart- tors when the bids for the new ships are opened. In 
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A Wreath of Laurel 
for Controllable Piteh 


O N SOME twenty shields around its base, the 
Collier Trophy now bears the records of a wide 
variety of “greatest achievements” of as many different 
years. Gathering luster in the course of its travels, 
the trophy has come to hold a significance that nothing 
of the kind in any other country even remotely parallels. 
It has been the subject of a wealth of thwarted ambi- 
tions, testimony to the keenness of the competition, and 
perhaps never more than this year. One does not need 
to have been a member of the committee of award nor 
the recipient of its special confidence to know that there 
were close to a dozen serious contenders. They all had 
strong claims, with* plenty of outside endorsements. 
All of the cases were well presented. To have been 
picked as victor in such a heated fray is no mean dis- 
tinction. To the Hamilton-Standard Propeller Com- 
pany, deserved congratulations. 

Though the award is officially made for the record of 
a year, it has been the case in the last two years at 
least that it has inevitably attached itself in our im- 
aginations to much more than that. Winning the trophy 
for 1933, Glenn Martin was recognized not only as the 
creator of a particular military aircraft of remarkable 
performance and efficiency, but also as the unflaggingly 
persistent developer of bombing craft for the Army 
and Navy over many years, his 1932 design the logical 
outgrowth of a constant placing of improvement on im- 
provement that went back to the orginal Martin Bomber 
of 1918. In much the same way, the award just made last 
month recognizes not only the production of a type of 
controllable-pitch propeller that has gone onto a large 
proportion of the new American transport planes and a 
substantial number of those built abroad, but also 
some sixteen years of unremitting devotion to the 
controllable-pitch idea and study of its possibilities in 
all its various alternative forms. 

Frank Caldwell was building gliders in 1910. He 
was a propeller man by 1915. He was working with 
Seth Hart on a controllable-pitch design by 1918. At 
that time it seemed a frill of questionable value. The 
transport plane of 1934, with a speed range of three 
to one, and a required ability to carry on with one 
engine dead and a resultant power loading of more 
than 20 Ib. a horsepower, and planned for full-throttle 
cruising at from 9,000 to 14,000 ft., was not only be- 
yond the reach of engineering fifteen years ago but 
even beyond the reach of imagination. But when the 
nineteen-thirties arrived, and their transport planes 
with them, and when it became necessary to have a 
controllable-pitch propeller if the full possibilities of 
the airplane were to be realized, the controllable-pitch 
Propeller was ready because of the persistence of a few 
enthusiasts who had refused to admit that they were 
years and years ahead of their time. 

In a business in which the turn-over of personnel 
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and of organizations has been high, and in which some 
of the pioneers have met with large shares of mis- 
fortune, it is a great satisfaction to see an old-timer 
who has more than kept up with the times both deserve 
recognition and get it. Both on the record of his work 
in 1933 and for the foundation that he laid many years 
earlier, Mr. Caldwell qualifies. The Collier Trophy 
committee, ratifying his qualifications, makes a dis- 
tinguished addition to an immensely distinguished list. 


To Find the Truth,— 
or to Find a Victim? 


T THE MOMENT when this editorial must be 
written, it has not yet been possible to lay hands 
on a complete copy of the Rogers subcommittee’s report 
on the operations of the Army Air Corps. Detailed 
comment on that, as on a good many other develop- 
ments of the closing days of the 73d Congress, must 
await next month. One thing, however, can be said 
on the strength of the committee’s authorized sum- 
mary of their conclusions and recommendations. 

That is that there emerges from every line an im- 
patient determination to make the present manage- 
ment of the Air Corps, and especially its present Chief, 
the scapegoat not only for all the mistakes that have 
been made and for everything that has gone wrong 
over the last half-dozen years but also for any deci- 
sions on policy that may have been out of accord with 
the views of some of the members of the committee. 

Specifically, there is procurement. There are vari- 
ous ways of buying military airplanes. Most people 
who have made enough of a study of the subject to 
qualify as authorities are agreed that purchase by 
negotiation with the producer of the most desirable 
design is, if not the only way, at least one of the best. 
It is the method that both the Army and Navy long 
ago elected to use to the limit of possibility under the 
law, and both have done so. Since the time of the 
Morrow Board and the passage of the Procurement 
Act of 1926, purchase by negotiation has been the 
practise of three Chiefs of Air Corps, with the ap- 
proval of three Secretaries of War and the Assistant 
Secretaries, including the one specifically charged with 
aeronautical matters. To make it appear now that that 
method is fundamentally improper and to concentrate 
personal responsibility upon General Foulois is so re- 
pugnant to every sense of fairness that the blindfolded 
figure of Justice shrieks in agony. 

We shall have more to say of this matter later, 
after the grounds for the charges that have been made 
have become more apparent. Not even for a moment, 
however, could we let the attempt to make a victim of 
the world’s first military airplane pilot in so casual a 
fashion and without formal trial or the putting in of a 
formal defense, pass without at least this much of 
instant indignant reaction. 
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Last mail contracts awarded 


N JUNE 1 Postmaster General 
Farley began to put the finishing 


* AIR MAIL AND TRANSPORT 
Post Office Department’s new map 
nears completion as last temporary con- 
tracts are let to lowest bidders. 
Compromise version of the Air Mail 
Bill with many new features, signed by 
President. . . . Aeronautics Branch 
starts new airway installation program, 
providing more landing fields and radio 
directional guidance. . . . Traffic vol- 
ume swells as operators put on addi- 
tional schedules with new equipment 
and faster service. . . . North Ameri- 
can Aviation reorganizes to meet terms 
of new air mail legislation. . . . Pro- 
testing cancellation, Pennsylvania Air 
Lines files suit against Postmaster Gen- 
eral Farley. . . . Case of United Air 
Lines subsidiaries vs. Farley dismissed 
by District of Columbia Supreme Court. 
. . Transcontinental & Western Air’s 
suit again dismissed in Court of Appeals. 
. . . Air Commerce Act amended to em- 
power Commerce Department to investi- 
gate accidents more comprehensively 
and to make findings public. 


* SERVICES. . . . Navy gets promise 
of money for 225 sienee from Public 
Works deficiency funds. . . . U.S.S. 


NEWS OF THE MONTH 


Ranger commissioned. . . . House 
Military Affairs subcommittee charges 
inefficiency in management of the Army 
Air Corps, urges removal of Maj. Gen- 
eral B. D. Foulois. Baker Board 


continues sessions at War College. 


* FOREIGN. France’s speedy 
Caudron-Renault wins Coupe Deutsch 
de la Meurthe, breaks two world’ s rec- 


ords. . Codos and Rossi fly west 
from Le ‘Bourget to Floyd Bennett, New 
York. . . . French government con- 


tinues experiments with Paris-Rio de 
Janeiro mail service by sending mail 
plane across the South Atlantic. 
Germany’s fortnightly South American 
mail service running smoothly. 
Poland moves toward a more important 
position in European aviation with com- 
pletion of huge modern airport at 
Warsaw. . Germany and England 
celebrate Aviation Days. 


¥% MISCELLANEOUS. ... Collier 
Trophy goes to Frank W. Caldwell of 
Hamilton Standard. List of en- 
tries for the MacRobertson Race shows 
more than a third of the planes Ameri- 
can-built. 


To make sure that air mail users get degree of flying safety. 


the most efficient service possible the landing fields, connected 


Post Office Department is checking lights in a straight line, 
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Intermediate 
by beacon 
will be con- 
carefully the performance of new con- structed at 50-mile intervals on the 
touches on the new air mail map by tractors. The necessity of increased federal airways system. The fields will 





awarding temporary contracts on the 
routes for which bids were opened on 
May 25 (AvraTIon, June, page 187). 
Four went to American Airlines, low 
bidder on Newark-Fort Worth (13 
cents); Boston to Cleveland (244 
cents); Cleveland to Nashville (14% 
cents); Washington to Chicago (29 
cents). [Owing to inaccuracies in the 
early report of the bid openings, Av1a- 
TION wrongly stated last month that 
Braniff Air Lines was low bidder on 
these routes.] Wyoming Air Service 
was awarded the Billings-Cheyenne 
route (low bidder at 284 cents). 

Contracts awarded in the course of 
the next two weeks went to National 
Airways (Boston- Burlington, 29.5 
cents); Delta Aviation Corporation 
(Charleston-Fort Worth, 29 cents) ; 
Varney Speed Lines (Pueblo-El Paso, 
24 cents); Pennsylvania Air Lines & 
Transport Company (Detroit-Milwau- 
kee, 38.9 cents). 





frequency of schedules on some lines is 
being investigated. To get more people 
to send letters by mail, the department 
will conduct a publicity campaign to 
familiarize the public with the time- 
saving advantages of air mail. A flat 
air mail postage rate of 6 cents an 
ounce will be in effect after July 1, 
authorized by the new air mail bill. 

The bill completed its turbulent trip 
through Congress on June 6, when the 
Senate adopted the conference report 
already approved by the House (Avia- 
TION, June, page 188), and sent it to 
President Roosevelt for signature. The 
bill is printed in full elsewhere in this 
issue. 


More intermediate fields 


Closely co-ordinated with the Post 
Office Department’s air mail develop- 
ment plans is the new airway installa- 
tion program of the Aeronautics 
Branch, designed to provide a greater 





be equipped with minature radio bea- 
cons, and two-way radio stations. They 
will also be boundary lighted, identified 
by rotating beacon lights, and will be 
in charge of caretakers. 

The miniature radio range beacons 
will have effective directional beams up 
to at least 25 miles in four directions. 
Though the radio beacon used at pres- 
ent (located at intervals of 200 miles) 
has an effective range of four times that 
distance, there is in mountainous coun- 
try a tendency for the radio course to 
split up, a difficulty which will be largely 
eliminated by the use of smaller beacons. 
Another advantage of the smaller bea- 
cons is that in mountainous country the 
airways may be routed through passes 
and valleys, whereas with the big bea- 
cons the courses must be projected on 
a straight line regardless of the terrain. 

The new type of installation will be 
tested on three of the five airways now 
under construction by the Department 
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of Commerce with PWA funds (Avia- 
TION, January, pages 25-26): the Mis- 
sissippi Valley route between St. Louis 
and New Orleans; the northern route 
between St. Paul-Minneapolis and Seat- 
tle; and the St. Louis-Tulsa airway. 
Upon the request of Director Vidal, the 
Deficiency Appropriation Bill allotted 
$306,550 for additional air navigation 
facilities on these new airways. 


Bigger and better 


The fastest transport service ever 
operated between New York and Chi- 
cago was inaugurated on June 1 by 
TWA, Inc., with new 14-passenger 
Douglas transports, stopping only at 
Pittsburgh. The eastbound trips take 
only four hours, 25 minutes; westbound 
planes, five hours, five minutes. Three 
flights in each direction are made daily. 
The New York-Chicago schedules are 
maintained in addition to the two trans- 
continental runs operated daily in each 
direction. On June 11 a new transcon- 
tinental record for flying time for com- 
mercial planes carrying passengers was 
made by a Douglas transport. The 
ship was in the air only eleven hours, 
58 minutes. Stops made at Albuquerque, 
Kansas City and Columbus brought the 
total elapsed time up to thirteen hours, 
50 minutes. 

Northwest Airline’s first Electra is 
carrying capacity loads on two round 
trips daily over the Twin Cities-Chicago 
run. The company has taken up its 
option on two additional Electras and 
placed an order for two more to fly 
day and night schedules from Chicago 
to Seattle. Non-stop, the 10-passenger 
transport cruises from St. Paul to Chi- 
cago in one hour, 50 minutes, from St. 
Paul to Seattle in about ten hours. 

Because of increased patronage, East- 
ern Air Lines increased services be- 
tween Newark and Washington from 
seven to eight round trips daily. Planes 
of 15 or 18-passenger capacity are used 
on all trips. 

A new Condor schedule has been 
added by American Airlines between 
New York and Chicago, by way of 
Buffalo and Detroit. 

United Air Lines reports that World’s 
Fair visitors have so increased air 
travel from New York and Pacific 
Coast cities to Chicago that the early 
summer traffic record is 30 per cent 
ahead of the corresponding period in 
1933, Extra planes on the hourly com- 
muter services between New York and 
Chicago are being operated on some 
schedules. The first of the ten new 
Boeing 247-D transports, equipped with 
geared Wasps to obtain materially 
higher speeds, are to be delivered to 
United in late July. 

_ Services between Newark and Atlan- 
tic City were started June 1 by New 
York Airways with tri-motor Stinsons, 
and Increased within the month to six 
round trips daily. A sightseeing special 


leaves every Thursday for Atlantic City, 
Baltimore, and Washington. 

Nearly 1,500 miles of new airways 
were added to the Los Angeles-Mexico 
City route of Lineas Aereas Occiden- 
tales, operated by Walter Varney, who 
has a mail contract from the Mexican 
Government. 

From Cleveland comes word that in 
the month of May, 11,887 passengers 
were logged through the Municipal Air- 
port. Approximately 44,000 passengers 
were checked in or out during the first 
five months of this year, contrasting 
with 27,000 for the corresponding pe- 
riod last year. 


North American reorganizes 


Details of the reorganization of North 
American Aviation, Inc., to comply 
with conditions laid down by the gov- 
ernment in regard to bidding for air 
mail contracts, were announced on June 
12. The position of General Motors 


Calendar 


Indefinite — Dedication of Pan 
American Airways Interna- 
tional Marine Airport, Dinner 
Key, Fla. 


June 16-October — Exhibition of 
Italian Aeronautics, Milan, 
Italy. 


June 23-July 8—Annual meeting, 
Soaring Society of America, 
Elmira, N. Y. 


July 13-14—King’s Cup Race, 
Hatfield, London, England. 


July 22-25—Annual Michigan Air 
Tour, auspices of State Board 
of Aeronautics. 


July 22-Aug. 5—Fifteenth annual 
Rhone Glider Contest, Was- 
serkoppe, Germany. 


July 28—National Balloon Race, 
Birmingham, Ala. 


August 28-Sept. 15 — Interna- 
tional Touring Competition, 
Aero Club of Poland. 


Aug. 31-Sept. 3— National Air 
Races, Cleveland. 


Sept. 15-30—Soaring Contest, 
Soaring Society of America, 
Big Meadows, Va. 


Sept. 23—Annual Gordon Ben- 
nett Balloon Race, Warsaw, 
Poland. 


Sept. 27-29—-Fourth annual Meet- 
ing, National Association of 
State Aviation Officials, Chey- 
enne, Wyo. 


October — MacRobertson Interna- 
tional Air Race, London to 
Australia. 


November — Viceroy’s Challenge 
Trophy 700 miles race, India. 


Nov. 16-Dec. 2— Exposition In- 
ternationale de L’Aeronautique, 
Grand Palais, Paris, France. 


’ & Western Air, 
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Corporation as the dominating interest 
in the situation has not been altered. 
Representing General Motors on the 
new board of directors (reduced to 
seven from 21) are Ernest R. Breech, 
chairman; Henry B. du Pont, John 
Thomas Smith, Henry M. Hogan. 
Minority interests are represented by 
LaMotte T. Cohu, Edward R. Stettinius, 
John Hertz. 

The first step in the reorganization 
consisted of the creation of three new 
operating affiliates. Eastern Air Lines 
replaced Eastern Air Transport; TWA, 
Inc., succeeded to Transcontinental 
and General Air 
Lines to Western Air Express. Under 
the new set-up Eastern Air Lines is 
still 100 per cent owned by North 
American. Stock of General Air Lines, 
once completely owned by the parent 
company is to be turned over to the 
Western Air Express Corporation 
which owned all stock of Western Air 
Express, Inc., and which is 51 per cent 
owned by North American Aviation. 
Stock of TWA, Inc., will be turned over 
to Transcontinental & Western Air’s 
stockholders. 


P.A.L. charges confiscation 


Sixth transport company to protest 
in court against the government’s can- 
cellation of air mail contracts is Penn- 
sylvania Air Lines, Inc., former carrier 
on the route between Washington and 
Cleveland. Suit was filed in the Dis- 
trict of Columbia Supreme Court on 
May 21 against Postmaster General 
Farley to compel him to rescind his 
order of Feb. 9. Damages for the losses 
incurred as a result of the annulment 
are sought. Gist of the bill of com- 
plaint: Postmaster General Farley acted 
without authority, and without making 
any charges against Pennsylvania Air 
Lines or giving it an opportunity to be 
heard. The company was deprived of 
its property without due process of law 
and without compensation, contrary to 
the Fifth Amendment to the Constitu- 
tion. The act of the Postmaster General 
in refusing to accept a bid from Penn- 
sylvania Air Lines for temporary mail 
service was illegal because the penalty 
of disqualification was inflicted without 
first affording the plaintiff an oppor- 
tunity to be heard, which amounts to a 
Bill of Attainder in direct violation of 
the Constitution. 

Pennsylvania Air Lines is suing Mr. 
Farley as an individual not as Post- 
master General, like United Air Lines’ 
four transport subsidiaries (AvIATION, 
May, page 155). These suits were dis- 
missed on June 4 in a District of Colum- 
bia Supreme Court on the grounds that 
though they were directed against 


Farley personally they were essentially 
suits against the United States Govern- 
ment which had not consented to be 
sued. The companies will appeal. 
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Inc., whose suit against Farley and 
Kieley (Aviation, May, page 155) was 
dismissed for the second time by the 
U.S. Circuit Court of Appeals in New 
York, will carry an appeal to the U.S. 
Supreme Court. Another suit in the 
U.S. Court of Claims is under con- 
sideration. 


Navy increases air power 


Funds for construction of 225 planes 
are included in the budget estimate for 
the Naval program financed by Public 
Works. While no specific amount of 
money is mentioned in the bill, it is 
expected that $5,500,000 will be al- 
lotted to the Navy to buy 54 fighters, 
12 observation planes, 41 scouting 
planes and 58 trainers. Another $2,609,- 
000 will provide equipment for the 
planes, $2,700,000 for the expansion of 
the Naval aircraft factory at Phila- 
delphia to meet the provision of the 
Vinson Bill that 10 per cent of the 
1,184 planes authorized be built in gov- 
ernment factories (Aviation, April, 
page 119). The bill also provides for 
the construction of twenty warships. 
Since the General Board of the Navy 
Department decided against the con- 
struction of “flying deck” cruisers, none 
of this type will be included. Instead 
of the usual catapult arrangement for 
planes, the proposed cruiser would have 
a stern deck free from turrets to serve 
as a landing platform and accommodat- 
ing about twenty planes. The consensus 
of opinion in the Navy was that the 
additional plane armament would not 
compensate for the loss of guns and the 
high cost of constructing such a vessel 
would therefore not be justified. 

The USS Ranger, first of the Navy’s 
four airplane carriers to be built as 
such, was commissioned at the Naval 
Operating Base, Norfolk, Va., on June 
4. Under the command of Capt. Arthur 
L. Bristol the 13,800-ton carrier with 
capacity for 72 planes will begin her 
shakedown cruise in August. As Con- 
gress did not authorize planes for the 
new carrier, squadrons authorized in 
1926 were re-allocated to the Ranger. 

A special committee in the Navy De- 
partment will be engaged this summer 
in studying the question: Was the USS 
Macon useful enough as a scouting 
unit in the recent maneuvers in the 
Caribbean to justify the cost of similar 
airships in the future? 

The House Committee on Naval Af- 
fairs reported favorably the bill to ap- 
propriate $5,363,000 for expansion of 
the Naval Air Station at Pensacola, 


Fla. 


Air Corps régime censored 


The House Military Affairs subcom- 
mittee investigating aircraft purchases 
followed its first report denouncing the 
procurement methods of the Air Corps 
(Aviation, June, page 189) with a sec- 
ond report demanding a general over- 
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COLLIER TROPHY FOR 1933 


Frank Walker Caldwell receives Presidential congratulations after winning the 

Collier Trophy as chief engineer of the Hamilton Standard Propeller Company. 

The trophy was awarded to the company in recognition of their development of 
the controllable pitch propeller. 


haul of the Air Corps beginning with 
the removal of its chief, Major General 
Benjamin D. Foulois. The committee 
continued its violent attack against the 
policy of negotiated contracts, stating 
that Foulois and other officers under his 
command had been responsible for per- 
sistent violation of the 1926 Aircraft 
Procurement Law, which (according to 
some opinions) requires competitive 
bidding. General Foulois was also ac- 
cused of changing aircraft specifications 
which so delayed delivery that the 
planes were obsolete when the Air 
Corps finally got them. Again, the 
committee assailed the General for fail- 
ure to make necessary preparations for 
the Army mail service, and accused him 
of giving the impression that Army 
pilots were experienced in night flying 
when as a matter of fact the victims 
of fatal crashes had been given but little 
practice. In addition, the committee 
alleged that he had made false and mis- 
leading statements to them in the course 
of his testimony. 

In a statement to the press, General 
Foulois described the report as “unfair 
and unjust” and pronounced himself 
ready and willing to meet his accusers 
at any time in open court. Rising to 
his defense, Foulois’ associates declared 
that he had acted at all times in the 
sincere belief that he was doing the best 
thing for the Air Corps. They took 
occasion to reiterate a few pertinent 
facts in regard to purchasing airplanes 
and engines. They pointed out that since 
the airplane constantly is being im- 
proved by various manufacturers and 
the design often is changed and im- 
proved while an order is under con- 


struction, it is, obviously, impossible to 
purchase airplanes according to the for- 
mulas of routine business negotiations 
and relationships. 

It is understood that Secretary Dern 
will weigh the committee’s report care- 
fully and that no official action will be 
taken pending his decision and report 
to the President. 


Dive-bombers and trainers 


Another angle to the well-worn pro- 
curement argument presents itself with 
Secretary of the Navy Swanson’s order 
to Great Lakes Aviation Corporation 
to go ahead with the experimental 
planes now under construction for the 
Navy. The $658,125 contract for 2/ 
dive bombers was awarded without 
competitive bidding. Comptroller Gen- 
eral McCarl, showing a _ suddenly 
awakened interest in matters of aircraft 
purchasing, took exception, interpreting 
the law as requiring competitive bidding 
for quantity purchases, and added that 
no credit would be allowed for any pay- 
ments on negotiated contracts. Secre- 
tary Swanson replied that the law gave 
him authority to approve purchases for 
experimental purposes without competi- 
tive bidding. He explained that one 
Great Lakes plane was bought, tested t0 
the Navy’s satisfaction, and more of the 
same model were ordered so that fut 
ther experimentation might be com 
ducted under fleet service. Commented 
Representative McFarlane, bitter oppo 
nent of the Navy’s procurement policy 
and tireless assailant of the qualities 0 
American aircraft: “This shows more 
clearly that Congress should make it the 
comptroller’s business to approve % 
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disapprove Army and Navy airplane 
contracts.” 

To the Stearman Aircraft Company 
the Navy awarded a $260,823 contract 
for Class VN training planes and parts. 


Services and civilians quizzed 


The Baker Board appointed by Sec- 
retary Dern to make a constructive 
study of the technical operations of the 
Army Air Corps (Aviation, May, page 
155), heard testimony from ranking of- 
ficers of the Air Corps, the National 
Guard, and the Navy. Previously, in- 
formative visits were made to Wright 
Field, Dayton, Ohio, and to the Air 
Corps Training Center at Randolph 
Field, San Antonio. Representatives of 
the aircraft industry, and of various 
sciences entering into military aviation 
operations also appeared before the 
committee at its request. 


Hamilton Standard wins award 


The Collier Trophy, annually awarded 
“for the greatest achievement in avia- 
tion in America, the value of which has 
been demonstrated by actual use during 
the preceding year” was presented on 
May 29 to the Hamilton Standard Pro- 
peller Company with particular credit 
to Frank W. Caldwell. The 1933 com- 
mittee of award, appointed by President 
Hiram Bingham of the National Aero- 
nautic Association, consisted of Rear 
Admiral Emory S. Land, chairman; 
Col. Edgar S. Gorrell, Air Corps Re- 
serve, and Chief of Staff of the Air 
Corps in France during the World 
War; Col. Clarence M. Young, former 
assistant secretary of commerce for 
aeronautics; General Frank Hitchcock, 
who, as Postmaster General, arranged 
for the first flight of air mail in 1909, 
and Earl N. Findley, editor of U.S. Air 
Services. Other winners in the nineteen 
years that the trophy has been awarded 
include Glenn H. Curtiss, Orville 
Wright, Elmer A. Sperry, W. Starling 
Burgess, Grover C. Loening, Charles L. 
Lawrence, S. Albert Reed, Major E. L. 
Hoffman, Harold F. Pitcairn and Glenn 
L. Martin. It has also been held by the 
U.S. Air Mail Service, the U.S. Army, 
the Aeronautics Branch of the Depart- 
ment of Commerce, the National Ad- 
visory Committee for Aeronautics and 
the Packard Motor Car Company. 


Northern air base proposed 


Congressional aid for the further de- 
velopment of aviation in Alaska and for 
the strengthening of our national de- 
fense was sought in a bill presented to 
the House by Alaskan Delegate Dimond. 
He proposed the establishment of an 
Army air base for at least 100 planes 
at Fairbanks in Central Alaska. A mil- 
itary landing field at Nome on Seward 
Peninsula, which reaches up to within 
some 50 miles of Siberia, and another 
at Anchorage within striking distance 


of the Aleutian Islands also are proj- 
ected. 


Accident inquiries to be public 


A bill to amend the Air Commerce 
Act of 1926, introduced to Congress by 
Senator Stephens of Mississippi and 
strongly supported by Secretary Roper 
effects important changes in accident 
investigation procedure. It authorizes 
the Department of Commerce to hold 
public hearings and to make its find- 
ings public, when this is deemed to be 
desirable. When the accident re- 
sults in serious or fatal injury, it is now 
mandatory that the Secretary of Com- 
merce publish the findings. To protect 
the department and its employees from 
becoming involved in civil suits arising 





JaMes R. WEDELL, designer, 
builder, and pilot of the world’s 
fastest landplanes, was fatally in- 
jured June 24 while giving elemen- 
tary flight instruction to a student 
at the Patterson, Louisiana Air- 
port of the Wedell-Williams Air 
Service Corporation. Since the 
National Air Races of 1931 where 
Wedell, flying a Wedell-Williams 
special, took second place in the 
Thompson Trophy Race the de- 
signer-pilot and his ships have been 
constantly in the vanguard of 
American high-speed flying. 

At the time of his death Wedell 
held personally the world’s straight- 
away record for landplanes, 306.33 
miles per hour, and the Thompson 
Trophy. One Wedell plane had 
been used by Col. Roscoe Turner 
in establishing the best transconti- 
nental time of 10 hours, 54 minutes, 
another by Mrs. Haizlip in set- 
ting the women’s record. Wedell 
entries may still be a feature of 
the MacRobertson Race. 


CrypeE Horsrook died on June 8 
when the plane he was piloting 
crashed in the Catskill Mountains 
in New York. In his seventeen 
years of flying, Holbrook had 
logged more than 7,220 hours, 
1,300 of them at night. Born in 
Canada in 1895, he served in the 
Royal Air Force during the World 
War. Since 1928 he had been con- 
nected with American Airlines as 
first pilot. He was vice-president 
of the Air Line Pilots’ Association. 


Lizut. Henry Brown Harris, 26, 
chief pilot for the Massachusetts 
Institute of Technology meteoro- 
logical group, was killed in an auto- 
mobile accident at Elmira, N. Y., 
on June 16. He was Massachu- 
setts governor of the National 
Aeronautic Association, and an offi- 
cer of the 10lst Observation 
Squadron of the National Guard. 
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from such accidents, the bill provides 
that “no report of any investigation or 
hearing shall be submitted as evidence 
in any suit growing out of any matter 
referred to in said investigation.” 

Another amendment will in the future 
authorize the Secretary of Commerce 
to grant limited registration to aircraft 
owned by aliens, provided that. they do 
not engage in interstate commerce. 

For the protection of night fliers, 
persons owning bridges or transmission 
lines over navigable waters will be 
required to maintain adequate obstruc- 
tion lights at their own expense. 

The authority granted to the depart- 
ment by the Act of 1926 to carry on 
research in air navigation facilities is 
extended to include power plants and 
accessories. 

The Stephens bill was passed by both 
houses during the closing days of the 
session. It was signed by the President 
on June 20. 


Designers get more time 


The Department of Commerce ex- 
tended to Aug. 27 the date of the open- 
ing of bids for 25 small inexpensive 
planes (AVIATION, June, page 190) at 
the request of members of the aircraft 
industry who considered it impossible 
to complete the necessary experimental 
work within the time limit originally 
set. Specifications for the planes which 
embody advanced characteristics in de- 
sign, construction, and performance are 
printed on page 208 of this issue. 


Visitors study U.S. aviation 


Through the courtesy of the War De- 
partment, six officers of the Turkish 
Army are visiting aviation factories in 
the United States, including the Wright 
Aeronautical Corporation, the Curtiss 
Aeroplane & Motor Company and the 
Sperry plants. The Turkish Republic 
plans to increase its air force, and it is 
expected that foreign airplanes and in- 
structors will be engaged. Turkey’s 
present military equipment includes 
Curtiss-Hawks with Wright Cyclones 
and French bombers and flying boats. 


Atlantic crossings 


In the high-wing Bleriot monoplane, 
Joseph Le Brix, Codos and Rossi landed 
at Floyd Bennett Field, in Brooklyn, 
N. Y., on May 28—3,610 miles and 
38 hours, 27 minutes away from Paris. 
Because their plane developed an alarm- 
ing flutter en route, the Frenchmen did 
not reach San Francisco as they had 
planned, in the hope of breaking their 
own long distance record established 
last year when they flew from New 
York to Syria (5,653 miles). Never- 
theless, they won the distinction of 
being the second crew to make the diffi- 
cult westbound North Atlantic cross- 
ing. First Paris-New York crossing 
was in 1930 by Coste and Bellonte. 

On the same day, the Arc-en-Ciel, 
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Cousinet tri-engine mail plane, was fly- 
ing across the South Atlantic from St. 
Louis, Senegal, and landed at Natal, 
Brazil, fifteen hours later. The flight 
marked another step toward France’s 
realization of a regular mail service 


linking Paris and Rio de Janeiro 
(AviaTion, February, page 53). 
Detttsche Lufthansa’s flying boats 


operating with the Westfalen are now 
carrying mail across the South Atlantic 
in regular scheduled flights. The Graf 
Zeppelin’s bi-weekly summer services 
to Rio de Janeiro started on May 26 
and in July the plane service will start 
fortnightly schedules to provide weekly 
mails between Europe and South Amer- 
ica. For the erection of an airship 
hangar at Rio de Janeiro, the Condor 
Syndicate, German South American op- 
erating company, placed a contract with 
a firm at Oberhausen. . 

Italy is reported to be negotiating 
with Chile, Argentina, and Portugal for 
South Atlantic agreements. ‘The Savoia, 
twin-hull flying boat with three Fiat 
600 hp. engines, is being considered for 
the service. 


Speed in the French manner 


The Coupe Deutsche de la Meurthe, 
international speed classic, for airplanes 
with engines of not less than 8 litres, 
was won on May 27 by Maurice Ar- 
noux in a Caudron 450 low-wing mon- 
oplane with a 315 hp. supercharged 
Renault-Bengali engine. His average 
speed was 389 km. per hour (241.62 
m.p.h.). The contest was flown in two 
rounds, each of 1,000 km. (620 miles) 
over a 100 km. triangular course be- 
tween Etampes and Chartres. The first 
four places were taken by Caudrons. 

The effectiveness of the Caudron 450 
had been demonstrated a few days be- 
fore when Delmotte beat Jimmy We- 
dell’s world record for land planes over 
a 100 km. course (Aviation, March, 
page 195). Delmotte’s time of 268.06 
m.p.h. was only 2 m.p.h. faster than the 
American record. 

The world speed record for two- 
seaters weighing under 1,240 lb. over a 
100-km. course was recaptured for 
France by Delmotte on March 30, once 
more in a Caudron-Renault. His speed 
of 292 km.h. (181.44 m.p.h.) beat Jack 
Wright’s previous record by 14 m.p.h. 
(Aviation, February, page 54). 


New soaring record 


As we go to press, the annual meet 
of the Soaring Society of America is 
not yet finished, yet the record which 
has been the society’s prime objective 
since its inception has already been 
shattered. On Monday, June 25, Rich- 
ard C. du Pont flying a Bowlus-du Pont 
Albatross utilized an almost ideal mete- 
orological situation to negotiate the dis- 
tance between Elmira, New York and 
the Somerset Hills Airport in New 
Jersey. The straight line distance be- 
tween the two points of 155 miles ex- 


ceeds the former world’s record of 136 
miles made in Germany in 1931 by the 
late Guenther Groenhoff. 

The spot reached was but 45 miles 
outside the charmed circle drawn with 
a 25-mile radius around Times Square 
in New York City. By just these 44 
miles did du Pont miss the $3,250 prize 
money posted for a flight from Elmira 
to that area, $3,000 by A. Felix du Pont, 
the pilot’s father, $250 by Aviation. 


International free-for-all 


The MacRobertson Race from Lon- 
don to Australia next October has 
whetted tremendous interest in this 
country as evidenced by the entry list 
recently published by The Aeroplane. 
Twenty-two out of 63 planes entered 
are of American manufacture. The 
fact that seven of these will be flown 
by foreign pilots furnishes another ex- 
ample of Europe’s growing interest in 
our aircraft. It is also significant that 
many of the entries are of a standard 
commercial type, and not specially built 
for racing. For example, the list in- 
cludes the Douglas DC-2, to be flown 
by Dutch pilots, Parmentier and Moll. 

Awaiting the winners at Melbourne 
are substantial prizes, amounting at the 
present rate of exchange of about $5 to 
the pound to almost $75,000. First 
award in the speed division is £10,000, 
second award £1,500, third £500. In 
the handicap division, there is a first 
prize of £2,000, and a second of £1,000. 
Prizes are net after the deduction of 
the Australian tax. 

Among the entries: 

Hospitals Trust, Ltd.—Bellanca low-wing 
monoplane, Twin Wasp Junior—pilot, J. C. 
Fitzmaurice (Irish). . 

J. A. Mollison—D. H. Comet, two special 
Gipsey Sixes—pilots Mr. and/or Mrs. Mol- 
lison (British). 

T. Neville Stack—Airspeed A.S.8, two 
Siddeley Cheetahs—pilots, T. N. Stack and 
S. L. Turner (British). 

H. F. Broadbent—D. H. Fox 
Gipsy Major (Australian). 
K.L.M.—Fokker F. XXXVI, four motors 
pilots believed to be I. W. Smirnoff and 
G. M. H. Fryns (Dutch). 

K.LM.—Fokker F. XXII, four Wasps 
(Dutch). 

K.L.M.—Fokker F. XVIII, three motors 
(Dutch). 

K.L.M.—Douglas DC2—pilots believed to 
be K. D. Parmentier and J. J. Moll 
(Dutch). 

Mrs. Louise Thaden—Beechcraft A.71F— 
pilots, self and husband (American). 

Russell Hosler— Hosler Monoplane — 
pilot, self (American). 

Miss J. Cochrane—No 2 
(American). 

Laura Ingalls—Lockheed Orion, Wasp 
(American). 

Societa Idrovolanti Alta Italia—Savoia- 
Marchetti, three Stella 560 hp. (Italian). 

Vicomte Jacques de Sibour—Couzinet— 
(French). 

John H. Wright—Lambert Aircraft Cor- 
poration Monocoupe, Warner Super Scrab 
(American). 

J. Woods and H. C. Miller 
Vega (Australian). 

Sir Charles Kingsford-Smith 
Altair (Australian). 
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Murray B. Dilley—Vance Monoplane, 
Wasp (American). 

Lieut. Marshall Lindholm — Northrop 


Delta, Hornet (Swedish). 

Michal Détroyat—Lockheed Orion, His- 
pano Suiza 9V radial (French). 

Wiley Post—Lockheed, Wasp 
can). 

tuth Nichols—Lockheed Altair (Ameri- 
can). 

Blériot - Aéronautique — Blériot +21, 
Gnome-Rhone K-14 (French). 

Sir Alan J. Cobham—Airspeed Courier, 
Siddeley Lynx (British). 

Lt. H. R. A. Kidston, R.N.—Lockheed 
(British). 

Harold Gatty—Douglas (American). 

Clyde Panborn — Granville Brothers 
Monoplane, Pratt and Whitney (Ameri- 
can). 

Roscoe Turner—Douglas (American). 

Captain Lyon—Lockheed Orion (Ameri- 
can). 

G. R. Pond and C. Sabelli—Bellanca 
(American). 

Walter T. Varney — Lockheed (Ameri- 
can). 

Roy W. Ammel—General Aviation tri- 
motor (American). 

David H. P. Clough 
(American). 


Airminded Poland 


The recently completed airport at 
Warsaw, by virtue of its enormous size 
and strategic location in the heart of 
Europe, is one of the most important 
aviation centers on the continent. Ber- 
lin, London, Moscow, Trieste, Prague, 
and Riga are all within short flying dis- 
tance and Paris is only a_ half-day 
away. A pooling agreement was made 
between Lufthansa and a Polish airline 
for operating the Warsaw-Berlin route. 
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Air propaganda 


To stimulate interest in aviation, Em- 
pire Day, annually celebrated by Great 
Britain and her colonies, was observed 
this year for the first time as Empire 
Air Day. Civil aerodromes and Royal 
Air Force stations were open to the 
public, and thousands of Britishers 
availed themselves of the opportunity to 
see at close range what this business of 
flying is all about. 

In Germany, the Air Sports Associa- 
tion organized a tremendous publicity 
campaign for the first week of June to 
instill in the popular mind the impor- 
tance of aeronautics as a national asset. 
During Aviation Publicity Week every 
aircraft available in Germany was in 
the air, out of the way districts were 
visited by planes, stunt fliers performed 
at meets in important cities, and planes 
and gliders were on exhibition through- 
out the country. 


Contract awards 


To modernize the Middletown, Pa., 
Air Depot, Eastern repair and storage 
base for the Army Air Corps, $1,640,- 
000 was alloted to the War Depart- 
ment by PWA. 

A contract was awarded to Fleet- 
wings, Inc., of Roosevelt Field, Long 
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Island, for a stainless steel wing in ac- 
cordance with Army Air Corps speci- 
fications. Fleetwings has been doing 
experimental work in electrical welding 
of stainless steel aircraft parts. 

United Air Lines signed a contract 
with Goodrich Tire & Rubber Company 


for de-icers to equip 30 Boeing trans- 
ports. 

The De Haviland Aircraft Company 
recently obtained sole license rights to 
manufacture Hamilton controllable 
pitch-propellers in the British Empire, 
with the exception of Canada. 


SIDE SLIPS 
By Robert R. Osborn 


Our Special Correspondent Makes His Final Report on the Fleet 





EAR ED: Well, Ed. I suppose you 

seen by the papers that I an some 
Admirals an Captains finally got the 
Fleet to New York safely. A course I 
give the Fleet officers all of the credit 
in the papers which is only my retiring 
disposition for which I am so justly 
famous, as while I stayed in the back- 
grounds at all times so as not to draw 
the limelight from the lads what de- 
served it, they knew I was always avail- 
able in case there was a emergency. As 
a example of what I mean, the Captain 
of the ship I was on, says one day when 
he seen me on deck, “It is always a 
great relief to me to know you are at 
the opposite end of the ship.” What he 
meant by that was he was glad to know 
that all parts of the ship was in capable 
hands at all times. 

After my last report to you The Fleet 
was in Haiti a few days before starting 
for N. Y. The Marines had landed on 
this here island some time ago and 
seemed to have the situation well in 
hand at all times. They was a couple 
of nice clubs an some swell homes of the 
Marine officers an members of the diplo- 
matic force, which was certainly swell 
hosts to everybody. A course I might a 
got this impression because they was 
giving me extra attention on account the 
word had got around about who I was, 
but as I am sure I was able to preserve 
my incognito, I think they was just 
swell to all of the visitors. 

_These nice places was all at pretty 
high altitudes regards the water front, 
and I can assure you that you has missed 
the thrill of a lifetime if you has not 
come down these mountain roads at 


4 a.m. with a Haitian taxi driver. In 
order to save on gas they just puts these 
taxis into terminal velocity dives out of 
a half roll at the top of the hill an then 
has to fish tail the last four blocks near 
the beach so that they can apply the 
brakes without danger of nosing over. 
I was sorry I did not have my accelera- 
tion recorder with me a couple of times 
as I was sure we got up to about five or 
six Gs in several pull-outs at the bot- 
tom of the hills. Maybe it was even 
more as I noticed several of the passen- 
gers had went black a couple of times. 
The drivers did not bother looking down 
any of the side streets on account every- 
thing would be just a blur anyway an 
whatever got in their way they would 
just take in their stride. If when you 
see again I am somewhat aged over 
when you see me last it all come about 
on one of these trips down the mountain, 
when just as we got up to full diving 
speed one of the officers what sat in the 
front seat discovered that the taxi driver 
was very ticklish. After we got away 
from Port au Prince the lads in the div- 
ing bomber squadrons report it was 
very pleasant to get back to their regu- 
lar work. 

Having lived in the eastern sections 
of the U. S. I am always impressed by 
places what can control their weather. 
In California they tell you it will not 
rain until November 17th, an sure 
enough it doesn’t. In the tropics if you 
are at a lawn party or at the horse races 
the local people says to you, “Come we 
must go indoors for twenty five minutes 
now, while it rains.” In Haiti they say 
about an unintelligent person, “He does 
not know enough to come in before it 
rains.” All this is swell for me on ac- 
count of where I live we don’t know 
should we take along snow shoes or sun 
hats when we start on a round of golf. 
All I can be sure of is I should take 
along plenty of extra balls. 

The trip back to N. Y. was uneventful 
except for the facts that the officers I 
was instructing in the rudiments of 
poker continued to improve, an a course 
I continued to lose slightly increasing 
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amounts each night as a incentive for 
them. You would be proud the way 
those boys learned the game an I can 
assure you they are now nearly up to 
my well known skill at the game. These 
amounts I contibuted for the good of the 
service I has listed under General Ex- 
penses in my expense acct. 

As the Navy always practices until 
they has every detail worked out, the 
Presidential Review went off in fine 
style an you never heard such a shoot- 
ing of twenty one guns in your life be- 
fore. I am sure the President was 
pleased as the boys put up a swell show 
on the sea an in the air. I was impressed 
the way these officers could get around 
the flight deck of a aircraft carrier with 
a strong wind on it, without having to 
tack back an forth on account of wear- 
ing their cocked hats, tail coats an a 
sword. Even I would be afraid to go 
within ten feet of the rail on any ship 
with a sword dangling between my legs, 
but these lads managed it like the officers 
an gentlemen they are. 

The speed we used coming up the 
Hudson River narrows was amazing 
but the officers in charge didn’t seem to 
be worried about anything except maybe 
one or two of the sightseeing steamers 
would capsize on account of all of the 
people being on one side of them. Bat- 
tleships, carriers an cruisers seemed to 
pass each other in the channel three 
abreast, without no other formalities ex- 
cept a salute to the flag. An for the 
height of being blase I nominate the 
New York ferry boat captains, as I 
don’t think even a earthquake an a tidal 
wave would interfere with their sched- 
ule. I seen one ferry boat in midstream 
surrounded by two battleships an a air- 
craft carrier making twenty knots fifteen 
feet apart, an the ferry captain didn’t 
seem to be worried about nothing except 
his corncob pipe was out. They was one 
amusing incident too, when a small so- 
called pleasure launch was having diffi- 
culty getting out of the way until one 
of the fleet officers suggested to the 
owner maybe he’d better put another 
quarter in the gas meter. 

The people of N.Y. certainly did turn 
out in a fine manner to welcome us, 
every square foot from Coney Island 
in being occupied, an I can say on behalf 
of I and the Navy we certainly did ap- 
preciate the attention. A course, now 
that “the tumult an the shouting has 
died, an the Captains an the Admirals 
has departed to other commands,” if | 
may quote Kipling, I am glad it is all 
over. The responsibility has been ter- 
rific, but my vast no. of friends and ad- 
mires will be relieved to get my report 
the Navy is in first class shape, except, 
of course, there should be more of the 
same. In conclusions, I wish to thank 
the Navy again for the hospitality 
showed me, in spite of I travelled in- 
cognito. 

V’y tr’ly yrs. 
Tue INTREPID AVIATOR 
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Flying Services and Flying Schools 


@ The Independent Aviation Operators of 
the United States, with headquarters in the 
Chase Hotel, St. Louis, Mo., recently cir- 
culated a questionnaire throughout the in- 
dustry asking for suggestions as how best 
to improve the lot of the local operator. 

The replies have contained a tremendous 
variety of ideas ranging from the trivial de- 
tail to the wildest plans for extensive gov- 
ernmental subsidy. Some ten, however, have 
constantly recurred in the individual returns 
and should be of wide general interest. These 
ten are as follows: 

1. The enactment of a law to provide 
for federal registration of titles, mortgages, 
and other conveyances, effecting aircraft 
in order to facilitate sales and financing 
procedure. 

2. The encouragement of the campaign 
for the production of a good reasonably 
priced airplane. 

3. The instigation of a well planned na- 
tional drive to increase the use of airplanes 
by the general public, both for private and 
business use. 

4. A unified demand for cheaper and 
easier physical examinations for the non- 
commercial pilot. 

5. A general and substantial revision of 
insurance rates for flyers in a downward di- 
rection. 

6. A close check on the various states 
levying gasoline and other taxes on aviation 
to see that such taxes are actually devoted 
to aeronautical activities. 

7. A concerted demand that governmen- 
tal services rendered airlines be more gen- 
erally available to independent operators. 
Specifically that beam services and radio 


’ 
} 
% 
e 


Sete sr AONS ei 


LOOPS, 


weather broadcasts be continued even when 
airline schedules do not require it. 

8. The better organization of touring in- 
formation, including customary charges to 
visiting planes. 

9. The establishment of a clearing house 
of information on such governmental busi- 
ness as might be open to local operators, 
dusting, fire patrol, and the like. 

10. The encouragement of interregional 
air tours for private fliers to promote 
greater co-operation. 


© Centrally located in the residential dis- 
trict of New York, a seaplane base and 
flying school called Sky Harbor has been 
opened on the Hudson River at the foot of 
West 155th Street. The project is under 
the direction of Bernhard Capehart, presi- 
dent ; Rodney Jackson, vice-president; Pen- 
dleton Edgar, treasurer, and S. F. Crise, 
secretary and traffic manager. They have 
taken over the equipment used by the 
Marine-Air Transport Company, located 
last summer on the Jersey City shore (see 
AviaTIon, September, 1933, page 292). A 
Waco and an Aeronca, both equipped with 
floats, are used for instruction, and charter 
and sightseeing trips. An enrollment of 
fifteen students is reported. 


© Markedly reminiscent of the industry’s 
annual spring pilgrimage to the Langley 
Field Laboratories, was the May 16th visit 
to the Guggenheim Laboratories at the 
Massachusetts Institute of Technology 
made by a group of pilots and operators 
from the Boston Area. 

After a dinner at which Prof. J. S. 





ROLLS AND BANKS 


Part of the crowd of 25,000 who watched the air pageant at the Grand Central 
Air Terminal in Glendale, Cal. The Junior Birdmen of America and Legion of 
Valor members were guests of honor at the meet. 





Newell, M.I.T.’s_ specialist in airplane 
structural theory, extended the depart- 
ment’s welcome, the visitors were con- 
ducted through the aeronautical and auto- 
motive buildings, where those in charge of 
various research projects demonstrated 
their equipment. Of especial interest to 
the flyers were the flight instrument and 
engine indicator work of C. S. Draper, the 
calibration laboratory where the Division 
of Meteorology services the instruments 
used in its daily upper-air soundings, and 
the general engine testing work under 
Professors C. F. and E. S. Taylor. 

It is hoped to make such visits a period- 
ical feature of the region. 


® California’s Glendale airport was host to 
thousands of spectators and a hundred 
planes and pilots at an air show on June 
10, sponsored by the Protective Order of 
Police. Capt. Frank Hawks took part in 
the exhibition flying as well as Paul Mantz, 
Frank Clark, Garland Lincoln of the Mo- 
tion Pictures Pilots Association, and the 
Air Corps Reserve stationed at Long 
Beach. Movie stars from Hollywood 
added to the glamour of the occasion. Op- 
erators and manufacturers based at the 
field, including TWA, American Airlines, 
Kinner, Vultee and Air Associates, opened 
their hangars for public inspection. In the 
midst of the program TW4A’s newest 
Douglas took off on the flight that broke 
the transport record for transcontinental 
flying time. 


® To represent Monocoupe in Alaska, John 
H. Littley, Parks Air College graduate, 
and Ottie Hallson, transport pilot and for- 
merly of the Parks faculty, took off for 
points north in May. They will be based 
at McGrath and Anchorage, and will en- 
gage in general taxi work and charted trips 
to isolated points in the Territory. Other 
plans include the securing of fishing patrol 
contracts and transportation of furs for 
trappers. 


® Courses for a technical operator certifi- 
cate, open only to students who have satis- 
factorily completed at least three years of 
prescribed study in an accredited college, 
have been added to the curriculum at the 
Boeing School of Aeronautics at Oakland, 
Cal. Expanding its ground school equip- 
ment by the addition of more demonstra- 
tion apparatus, the school now offers 
instruction in the principles of power plant 
supercharging. Registration date for the 
summer quarter is July 2. 


®The third annual Annette Gipson All- 
Women Air Race was held June 24 at 
Roosevelt Field, Long Island. The race, a 
30-mile handicap affair around a 10-mile 
course, was eventually won by Edna M. 
Gardner, a nurse from Washington, D. C., 
flying an Airistocrat. Suzanne Humphries 
was second in a Fairchild, Mrs. Marsalis 
third in a Waco F-3. Confusion reigned 
for some time after the finish resulting from 
eleven of the thirteen contestants making 
an extra lap. Edith Cavis who received 
the largest time allowance and was con- 
sequently first starter, actually led the field 
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across the finish line but was deprived of 
the trophy by a post-race correction by 
the handicappers. 


e A spectacular air circus, first of a series 
of week-end carnivals, was held at Floyd 
Bennett Airport in Brooklyn, N. Y., on 
June 18. New York City has leased its 
municipal airport for every Saturday, Sun- 
day, and holiday throughout the summer to 
the American Air Aces, an organization of 
fourteen well-known stunt pilots, in an 
effort to defray operating expenses. The 
Naval Reserve Squadron based at the field 
exhibited with shifting V’s and power div- 
ing, Jack Wright made fast climbs and 


went through acrobatics in his special 
Warner-powered Monocoupe, and Art 
Davis with the propeller of his taper-wing 
~~ burst Balloons and cut ribbons ga- 
ore. 


@ Seaplane service from Rockland, Maine, 
to favorite summer resorts in Penobscot 
Bay is being continued this summer by 
Stanley Boynton, of Lexington, Mass., who 
took over from Maine Air Transport. 
Three trips daily to Vinal Haven, North 
Haven, and Stonington are scheduled and 
charter trips to various lakes and shore 
points in New England may be arranged. 
Boynton uses a Fairchild seaplane. 


Aviation People 





J. H. Kindelberger 


® To become president of General Avia- 
tion Manufacturing Corporation J. H. 
Kindelberger has resigned as vice-pres- 
ident in charge of engineering for the 
Douglas Aircraft Company. Mr. Kin- 
delberger joined Douglas in 1925 as chief 
engineer, and has been vice-president 
for several years. Before that he spent 
seven vears in the engineering depart- 
ment of the Glenn L. Martin Company. 

Succeeding him as chief engineer at 
Douglas is A. E. Raymond, who has 
been assistant chief engineer since 1928. 





A. E. Raymond 


Mr. Raymond also joined the Douglas 
Company in 1925. He is a graduate of 
Harvard University and holds an M.S. 
degree in aeronautics from the Massa- 
chusetts Institute of Technology. Re- 
cently he has had general supervision 
of the design and development of the 
Douglas transport during Mr. Kindel- 


berger’s absence on company business. 

F. W. Herman, formerly project en- 
gineer on the DC-2, becomes general 
assistant to Mr. Raymond. 


® The Aeronautical Chamber of Com- 
merce of America, Inc., announced on 
June 14, the election of Elliott Roose- 
velt to the position of vice-president of 
the Chamber. Mr. Roosevelt was for- 
merly general manager for the Gilpin 
Airlines in California and has served as 
aviation editor for the Hearst papers. 


® The simple but impressive cere- 
monies June 15, which marked the be- 
ginning of Admiral Joseph Mason 
Reeves’ career as commander in chief 
of the fleet, held special significance for 
the flying personnel of our naval forces. 
For the first time an officer who had 
studied the problems of the aviator at 
first hand was achieving supreme naval 
command. Admiral Reeves who suc- 
ceeds Admiral David Foote Sellers, 
earned his observer’s insignia at Pensa- 
cola when he was 53, later served as air- 
craft commander of the battle force, 
flew his flag from the Langley. 


© New Assistant Chief of the Bureau 
of Aeronautics is Captain Frank R. Mc- 
Crary, U.S.N., relieving Captain A. B. 
Cook who has gone to the USS Lexing- 
ton as Commanding Officer. Captain 
McCrary, who has served as command- 
ing officer of the airship Shenandoah, 
the carriers Langley and Saratoga, and 
the air stations at San Diego and Pen- 
sacola, is one of the few officers in the 
Navy who holds a pilot’s designation 
for both lighter-than-air and heavier- 
than-air craft. 

To the flight section of the Bureau 
has come Lt.-Comdr. Knefler McGinnis, 
who commanded the mass formation 
flight of Navy planes from San Fran- 
cisco to Pearl Harbor, Hawaii, last 
January. 


®@ Brig.-Gen. Charles H. Danforth, As- 
sistant to the Chief of Air Corps and 
Commandant of the Air Corps training 
center at Randolph Field, has been 
transferred to the post of Commanding 
Officer of Langley Field. 


@ Michael Gregor, late executive engi- 
neer for the Seversky Aircraft Corpora- 
tion, has resigned. He was formerly 
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consultant engineer in charge of design 
for the same concern. He is now en- 
gaged in the production of a two-place 
open sport biplane. Mr. Gregor is well 
known for his work as design consult- 
ant for Bird Aircraft. Before that time 
he was a designer for the Curtiss Aero- 
plane & Motor Company at the Garden 
City plant. 


® With the reorganization of the 
United Air Lines into five separate di- 
visions with headquarters at Cleveland, 
Chicago, Salt Lake, Oakland, and Port- 
land numerous shifts have been neces- 
sary among the operating personnel. 
The present roster is as follows—vice- 
president in charge of operations, D. B. 
Colyer; manager of operations, E. P. 
Lott; general superintendent, F. E. 
Caldwell; assistant general  superin- 
tendent, R. E. Pfennig; superintendent 
of maintenance, H. O. West; superin- 
tendent of communications, J. R. Cun- 
ningham; manager of passenger serv- 
ice, K. K. Knickerbocker. The post of 
Chief Pilot is still divided between 
three flyers H. T. Lewis, W. D. Wil- 
liams, and Walter Addems_ whose 
spheres of influence are. simply desig- 
nated as west, mid-west, and east re- 
spectively. Each division however does 
have its own superintendent of opera- 
tions. Reading from east to west along 
the transcontinental they are Jack 
Herlihy, Ralph Reed, L. D. Cudde- 
back, and C. E. Johnson. Seely Hall 
is in charge in Portland. 


® Recent British visitors to American 
aircraft factories were Capt. F. S. Barn- 
well and A. W. Grant of Bristol Aero- 
plane Company, Maj. F. M. Green, lately 
general manager of Armstrong-Siddley, 
and R. K. Pierson, chief designer of 
Vickers, Ltd. 


® Lysle Wood of the engineering de- 
partment of the Boeing Airplane Com- 
pany has returned to Seattle after serv- 
ing as the company’s representative at 
the annual maneuvers of the United 
States fleet. 


® The National Aircraft Institute of 
Beaverton, Oregon, reports the appoint- 
ment of J. Kegerreis as director of their 
advertising, sales, and extension work. 
Mr. Kegerreis was formerly president 
of the Rankin System, Inc., and of the 
Aircraft Builder’s Corporation which 
designed and built the Student Prince 
airplane. 


® Three engineers of the Research In- 
stitute of Aviation Engineering of the 
Aero Fleet of the U.S.S.R., A. Vissman, 
P. Davidov, and D. Moscov, last 
month carried out a study of American 
air transportation methods. Traveling 
on several airlines and visiting many 
airports, they have been gathering in- 
formation with a view towards applying 
it to the development of air travel in 
Russia. 


@® The post of chairman of the New 
York State Aviation Commission, left 
vacant by the death of Senator J. Gris- 
wold Webb, has been filled by the elec- 
tion of Senator A. Spencer Feld of New 
York City. 





AVIATION 
. ' July, 1934 


FLYING E@UIPMENT 


Bellanca Senior Skyrocket 


be within a few weeks, the 
veteran Bellanca “Columbia” (may 
she rest in peace) was the only airplane 
to have ever made the North Atlantic 
crossing twice. Ocean-hopping seems to 
run in the family, however, for Bellanca 
machines have eight successful trans- 
Atlantic crossings to their credit and 
also the first (and only) cross-Pacific 
flight from Japan to the United States. 
One also holds the present world’s en- 
durance record set by Walter Lees and 
F. A. Brossy in 1931. It is against such 
a background that the Bellanca models 
for 1934 are exhibited. 

The Senior Skyrocket is typically 
Bellanca in all its features, but a num- 
ber of important improvements have 
been made which make for better per- 
formance and general usability. Most 
obvious, from casual inspection, is the 
modification in the landing gear. Each 
wheel is supported by a single cantilever 
member extending from the lower part 
of the fuselage. There are no external 
bracing rods or wires of any kind. 
Wind tunnel tests indicate that a reduc- 
tion in landing gear drag of well over 
60 per cent has been achieved as com- 
pared with the previous types of Bel- 
lanca undercarriage. All shock-absorb- 
ing mechanism is contained in the fu- 
selage. A pair of oleo shock struts are 
mounted in crosswise, or opposed, 
fashion, transmitting landing gear loads 
from each wheel arm to the opposite 
side of the fuselage. All loads are 
taken in a welded steel bridge or box 








The improved single-strut landing gear 

with shock-absorbing equipment in- 

closed in the fuselage has netted a re- 

duction in undercarriage drag of over 

60 per cent as cOmpared to previous 
models. 





Latest Bellanca Skyrocket models are powered with Pratt and Whitney S1D1 Wasp 
engines. Split trailing edge flaps are new features. 











lying across the fuselage structure 


proper. 

The wing characteristics of the 
Senior Skyrocket are essentially those 
of prior models, and the well-known air- 
foil strut bracing system has been re- 
tained. One feature has been added, 
however, and that is a split trailing 
edge flap to act as a decelerator to per- 
mit steep glides and slow landings in 
small fields. Although the wings are 
fabric covered, as usual, the entire flap 
is of riveted duralumin. 

Fuselage construction is conventional. 
In the new model the width has been 
increased by 4 in., giving an oppor- 
tunity for wider and more comfortable 
seats and a wide aisle. The cabin ac- 
commodates six passengers, including 
the two pilot seats forward. There are 
two chairs amidships and a comfortable 
cross-seat aft. All windows are of non- 
shatterable glass. Cabin ventilation is 
provided through a duct under the floor, 
from which individually adjustable 
openings lead into the compartment. An 
exhaust type heater is provided for cold 
weather operation. The cabin finish and 
the equipment vary somewhat. The 
Standard Senior Skyrocket conforms 
with all requirements for passenger 
comfort and for serviceable interior 
trim. The De Luxe model may be had 





with such extra equipment as special 
color schemes, folding couch chair, gen- 
erator, landing lights and flares, radio 
bonding and shielding, artificial horizon 
and directional gyro. 

The cockpit arrangement has been 
simplified, with all essential equipment 
within easy reach of the pilot. Dual 
controls are fitted, the wheel being of 
the throw-over type. Steering is from 
pedals with brake control fitted to the 
lefthand set. Pilot seat is adjustable 
fore and aft for maximum comfort. 

The Senior Skyrocket is Pratt & 
Whitney powered. The S1D1 Wasp 
rated at 525 hp. at 7,000 ft. is standard 
equipment. A direct-drive electric 
starter and hand crank are provided. 
The installation is surrounded by a full 
N.A.C.A. cowling, attached by means 
of a compression system in which felt 
pads in individual sockets are made to 
fit tightly over the rocker box heads by 
means of a master screw tightening de- 
vice. The rear cowling behind the en- 
gine is of the hinged automobile type 
which can be lifted and removed easily 
in large sections to expose the rear of 
the engine and the accessories for ir 
spection and servicing. With the Wasp 
installation the machine shows a high 
speed (at 7,000 ft.) of 185 m.p.h. It 
cruises normally at 159 m.p.h. The ma- 
chine can climb 1,240 ft. in the first 
minute, has a service ceiling of about 
25,000 ft. Normal range is from 910 
to 1,280 miles. The general specifica- 
tions for the Senior Skyrocket De Luxe 
include: Wing span, 50 ft. 6 in.; length 
overall, 27 ft. 11 in.; overall height, 
8 ft. 6 in.; total wing area, 311 sq.ft.; 
weight empty 3,300 lb.; gross weight, 
5,600 Ib. 


Bowlus-du Pont Sailplane 


ISITORS at this year’s soaring 
camp at Elmira have already had 
ample opportunity to observe the be- 
havior of two sailplanes turned out by 
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the Bowlus-du Pont Company of San 
Fernando, Cal. One of these beautiful 
machines has been flown by Mr. Richard 
du Pont to a new world’s distance 
record of 155 miles. One, finished in 
special mahogany plywood, was built 
for Mr. Warren E, Eaton, president of 
the Soaring Society, and the other (in 
a spruce plywood finish) was made up 
for Mr. du Pont’s used. Few flying 
machines have ever exhibited such 
an extraordinary combination of work- 
manship, finish, and aerodynamic re- 
finement, so that it seems quite safe 
to say that the new ships represent 
the ultimate in soaring design practice 
in the United States, if not in the 
world. 

Careful structural design has yielded 
some rather remarkable results. The 
gull-like wings have a span of 62 ft., a 
total area of 205 sq.ft. with an aspect 
ratio of 18.8:1. The empty weight is 
only 347 lb. In spite of their light 
weight the ships have been stressed in 
accordance with the new regulations of 
the Department of Commerce to with- 
stand vertical gusts of 30 ft. per second 
at a forward speed of 30 m.p.h., or a 
15 ft. per second gust at 84 m.p.h. 
Their limiting safe diving speed is 150 
m.p.h. 

The wing is a true monospar with a 
built-up box-beam at approximately 30 
per cent of the chord designed to carry 


A view of the cockpit showing instru- 
ment board and “Dep” control. 


the bending. The entire nose section 
of the airfoil forward of the spar is 
a plywood shell designed to take the 
torsional load. There is a light rear 
spar, but its primary function is to 
transmit the aileron and flap hinge loads 
to the ribs. It is pin-jointed at the 
fuselage and is without any strut sup- 
ports so that it does not take any bend- 
ing loads. The ribs are spaced much 
closer together than strength require- 
ments dictate primarily to maintain the 
exact airfoil contour. The ailerons are 
of high aspect ratio, and are differen- 
tially operated with a ratio of approxi- 
mately 2:1. 

For the first time in this country 
trailing edge flaps have been applied to 
sailplanes. On the Eaton and du Pont 
ships the flaps are of the split trailing 
edge type, and extend for approxi- 
mately 30 per cent of the total span. 
The control mechanism is irreversible 
in accordance with Department of 
Commerce specifications. We have had 
opportunity to talk with Mr. Eaton 
about the behavior of his ship with 
flaps, and he is most enthusiastic about 
its ability to enter unusually small fields 
without mishap. The long residual 
float of the average sailplane is elimi- 
nated, thus reducing the possibility of 
minor damage that sometimes. accom- 
panies a landing in restricted areas. Not 
only is the glide materially steepened, 


The novel foot pedal arrangement to 

replace the conventional rudder bar. 

Steering is by an up-and-down toe 

movement, the pedals being pivoted 
under the pilot’s instep. 
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but the actual landing speed is reduced 
by about 20 per cent. 

The fuselage is of true monocoque 
construction with mahogany or spruce 
plywood skin over laminated spruce 
bulkheads. Three light longerons are 
used to facilitate assembly. The land- 
ing gear consists of a single wheel set 
into the bottom of the fuselage. Such 
a small proportion of its bulk protrudes 
into the air stream that its effect on the 
total drag is almost negligible. The 
ship is so nicely balanced that it is pos- 
sible for the pilot to keep it upright on 
the ground on its single wheel in a very 
light wind by the use of the ailerons. 

The cockpit arrangements are notable. 
The pilot is completely enclosed except 
for small openings on each side just 
large enough to afford him the mini- 
mum required vision. The seat has 
been designed to accommodate a back- 
type parachute and has been given spe- 
cial attention with an eye toward 
maximum comfort on long flights. The 
normal instrument equipment consists 
of an altimeter, air-speed indicator and 
variometer. A bank and turn indicator 
may also be installed with a special low- 
speed venturi tube arranged so that it 
may be retracted into the body of the 
ship when not in use. The controls are 
of the “Dep” type, primarily to reduce 
the space required in the cockpit. Ele- 
vator and aileron control units are 
structurally self-contained in order to 
remove heavy control loads from the 
fuselage. 

There is no horizontal stabilizer. The 
elevators are mounted on a dural torque 
tube operated by a cable driven quad- 
rant. They are fully balanced and of 
sufficient size to provide ample control 
at low speeds, but geared so as not to 
be excessively sensitive at high speeds 
or during airplane tow. The rudder is 
a partially balanced surface and _ is 
hinged to a box beam rudder post built 
as an integral part of the fuselage. 

The attachment of the fabric to the 
frame is unique in that the cloth is sim- 
ply doped onto the ribs and plywood 
and is not stitched in the usual manner. 
In this way it is possible to maintain the 
true airfoil contours without the irreg- 
ularities introduced by sewing. For ob- 
vious reasons, a great deal of attention 
has been paid in producing a high finish 
on wing and body surfaces. 

As a result of careful design and con- 
struction, the new machines show re- 
markable performance. Calculations 
indicate that a gliding angle of 30:1 
may be maintained at approximately 34 
m.p.h. forward speed. The actual sink- 
ing speed has been measured at 1.6 ft. 
per second. The theoretical landing 
speed without flaps is 27 m.p.h. and, 
with flaps down, approximately 21 
m.p.h, The performance of these ships 
in the hands of such experts as Warren 
Eaton and Richard du Pont will be 
watched with great interest. 


ee 
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A Monocoupe with Flaps 


N the May issue of AVIATION we de- 

scribed the Model D Monocoupe 
powered with a 145 hp. Warner Super- 
Scarab engine. Announcement has just 
been made of another new Monocoupe, 
the De Luxe Model 90, similar in gen- 
eral appearance and equipment to the 
Model D with the exception of power 
plant, and with the addition of trailing 
edge flaps. 

The latest model has a Lambert R-266 
engine of 90 hp. with tunnel cowling. 
Top speeds of 140 m.p.h. are reported 
with a normal cruising speed of 120 
m.p.h. At cruising speed the fuel con- 
sumption is approximately 5 gal. per 
hour. 

The flaps are operated from a push- 
pull control at the pilot’s seat. Tests 
indicate that where the normal landing 
run with full load without the applica- 
tion of flaps or brakes is in the neigh- 
borhood of 400 ft., with flaps alone this 
is cut to 182 ft. and with combined flaps 
and brakes it may be reduced to 100 ft. 


Aeronca Improvements 


LTHOUGH the Aeronca plane pro- 
duced by the Aeronautical Corpor- 
ation of America of Cincinnati appears 
in substantially the same form as in 
years past, the 1934 models carry a 
number of engineering improvements 
which have resulted in better perform- 
ances for these little ships. 

The principal modification in the 
Model C-3 (Collegian) is in the land- 
ing gear where the former strut brace 
type has been replaced with a much 
cleaner single-strut design. The axles 
and the supporting arms are attached to 
an oleo shock-absorbing mechanism 
which is completely inclosed in the 
under part of the fuselage. Air wheels 
are fitted as standard equipment. Re- 
duced drag of the new undercarriage, 
together with a new type of curved 
windshield and cockpit inclosure, has 
brought the top speed up to 93 m.p.h. 
with the 40-hp. (2,500 r.p.m.) Aeronca 
E-113A engine. 

The general specifications of the 
Aeronca C-3 are: span, 36 ft.; length 
overall, 20 ft.; height, 7 ft. 10 in.; wing 
area (including ailerons), 142.2 .sq.ft.; 
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” Monocoupe 90, showing flaps in landing position. 


weight empty, 470 lb.; gross weight, 
900 lb.; wing loading, 6.3 lb. per sq.ft. ; 
power loading, 22.5 lb. per horsepower. 


Crouch-Bolas Dragonfly 


TTEMPTS to lift oneself by the 
boot straps, or to sail a boat by 
blowing into the sail from the stern 
sheets, quickly wreck themselves against 
the solid rampart of basic physical law. 
The idea of producing lift in an air- 
plane by utilizing slipstream effect in 
place of forward speed (however much 
it may resemble on first glance the self- 
propelled sail boat theory) falls into 
quite a different category, and contains 
sufficient promise toward a solution of 
the airplane speed range problem to 
have attracted the attention and the 
serious effort of a group of experienced 
British and American aeronautical en- 
gineers. Capt. R. J. Goodman Crouch, 
a British officer with a long and bril- 
liant record of achievement in all phases 
of military and civil aeronautics, in- 
cluding seven years as head of the Air- 
worthiness Department of the Air Min- 
istry, and Harold Bolas, chief of de- 
sign for George Parnall & Company 
(Bristol, England) from 1917 through 
1928, have been investigating the prob- 
lem of harnessing slipstream effect for 
the past several years, a task which cul- 
minated in the successful test flying of 
the full-scale Dragonfly. 

The theory of obtaining useful lift 
from the slipstream is not fundamentally 
new. It was suggested by Bleriot as far 
back as 1912, but at that time the 
science of aerodynamics had not ad- 
vanced sufficiently to permit him to make 





Latest Aeronca Collegian has cleaned up landing gear and new windshield. 





full use of the idea. In a normal air- 
plane the slipstream can be counted on 
to do relatively little except furnish 
forward propulsion. Due to the rela- 
tively small diameter of the average pro- 
peller, its backwash is limited and is 
usually disturbed by the immediate pres- 
ence of fuselage or relatively large na- 
celles. Very little of it passes directly 
over wing surfaces. If, however, it 
could be imagined that the wing of an 
airplane were located behind a large 
number of air jets which bathed the 
whole lifting surface in a uniform slip- 
stream, it is conceivable that an appreci- 
able lifting effect might be developed. 
Obviously, this is impractical, but if a 
wing is disposed behind a number of 
large diameter propellers, so that the 
slipstreams cover a relatively large 
proportion of the surface, it is not un- 
reasonable to suspect that some very ap- 
preciable direct lifting forces might be 
developed. This, then, is the basis of the 
Crouch-Bolas idea, and has been em- 
bodied in the Dragonfly. 

The Dragonfly is a cabin type biplane 
of normal basic structure characteristics. 
Its chief claim toward unconventionality 
lies in the disposition of the power plant 
and the use of extraordinarily large pro- 
pellers whose diameters cover almost 
the entire semi-span.. Two Menasco 
four-cylinder inverted-in-line engines 
are mounted, one in the center of each 
lower wing panel. The inclosing na- 
celles have comparatively little frontal 
area. Each engine is fitted with a 
wooden propeller 8 ft. in diameter. It 
was originally intended to install two 
specially designed Crouch-Bolas Dragon 
geared engines of 90 hp. each, swinging 
9-ft. propellers. Unfortunately, the 
Dragon engines were not completed in 
time for the test, and the Menascos were 
installed. Another compromise was 
made in the direction of rotation of the 
engines. It seems desirable to have the 
propellers rotate in opposite directions, 
but in the experimental ship they were 
permitted to rotate in the same direc- 
tion. It was thought that detrimental 
torque effect would be noticed, but that 
has not been the case. A certain amount 
of adverse yawing tendency at takeoff 
speed was experienced, which again is 
expected to disappear when the right- 
and left-hand power plants are installed. 
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The wings carry both slots and flaps, 
the former being of an automatic type 
which is quite unconventional. A series 
of pilot planes (slats in N.A.C.A. termi- 
nology) is mounted along the leading 
edge of each wing. They are divided 
up into a number of short sections in 
order that the portions which lie directly 
in the slipstream may take up different 
angles of attack from those outside the 
slipstream. The pilot planes trail freely 
in the wind at high speeds, their drag 
at this stage being merely due to skin 
friction. At low speeds, however, their 
upward movement is restrained by fixed 
stops, under which conditions they act 
as effective slots. Their action is thus 
automatic and needs no manipulation 
by the pilot. The whole of the trailing 
edges of the wing act as flaps, which 
can be operated in flight. The outer 
portions of each flap also operate as 
ailerons independent of their position 
as flaps. The flap control is from a 
lever on the pilot’s left side. Other 
controls are normal. The.tail structure 
is in a single unit with vertical surfaces 
attached to the tips of the fixed sta- 
bilizer to put fins and rudders directly 
in the slipstream of the engine, and at 
the same time to improve the efficiency 
of the stabilizer by the “blinder” effect 
of the fin. The adjustment of the sta- 
bilizer from a lever by the pilot’s 
seat is exceptionally great, the total 
range being 13 deg. 

Although the full performance figures 
for the ship are not yet available, the 
indications are that the top speed is in 
the neighborhood of 128 m.p.h. The 
calculated minimum speed is a little over 
30 m.p.m., but with a total load of 2,070 
lb. the machine has actually achieved a 
flying speed of 16.5 m.p.h., against a 10 
m.p.h. wind. These figures indicate a 
lift coefficient of 5.5, which is in close 
agreement with the wind tunnel test 
figures. With engines dead (that is, 
with the machine functioning as a nor- 
mal airplane in a glide) the recorded 
stalling speed at full load was 44 m.p.h., 
again in good agreement with the model 
tests. Under the same conditions the 
sinking speed was measured at 17.5 ft. 
per second. 

To complete the picture of the experi- 
mental machine, the following char- 





The New Ryan S-T monoplane has exceptionally pleasing lines. NC license has 
been granted since this picture was made. 


acteristics are given: Span, 26 ft.; over- 
all length, 21 ft.; height, 9 ft.; wing 
area (including ailerons) 210 sq.ft.; 
weight, empty, 1,630 lb.; gross weight, 
2,250 lb.; wing loading, 10.7 Ib. per 
sq.fit.; power loading (at takeoff) 14.1 
lb. per hp.; power loading (at top 
speed) 10.2 lb. per hp. 


The New Ryan S-T 


| MAY, 1927, a Ryan-built airplane 
made history when the wheels of the 
Spirit of St. Louis touched the ground 
at LeBourget. During the following 
years, many a U. S. airport housed one 
or more of Ryan’s Broughams, a com- 
mercial modification of the famous 
predecessor. 

On June 8, the first New Ryan S-T 
all-metal, low-wing, two-seater made its 
appearance, and went through flight 
tests at San Diego. With its 95 hp. 
Menasco B4 engine, it showed a high 
speed in level flight of 142 m.p.h. It is 
stressed also for an alternate power 
plant, the Menasco C4 of 125 hp., with 
which it is expected to reach 152 m.p.h. 
With wing flaps down, the landing 
speed is reported to be slightly under 40 
m.p.h., giving an unusually good speed 
range. 

The combination of materials used 
are somewhat unusual for a machine of 
this size. The fuselage is a metal mono- 





Head-on view of the Crouch-Bolas Dragonfly showing the high percentage of the 
total span covered by the propeller disks. 
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coque built up entirely of 17 S Alclad 
over 17 S formers. The steel tube en- 
gine mount is fastened to the fuselage 
through rubber cushions, and rubber 
pads are also provided between the en- 
gine and the mount. The wing stubs 
(which are detachable from the fuse- 
lage) are of welded steel tubes, as is 
the landing gear. The wing panels are 
of composite construction with solid 
spruce spars, and 17 §S ribs stamped out 
of sheet. The entire entering edge to 
the rear of the front spar is covered 
with 17 ST sheet, but the remainder 
of the wing surface and the control sur- 
faces are fabric covered. The ailerons 
are of a modified Friese type with dif- 
ferential action. They are dural framed, 
and are mounted on a torque tube, which 
runs in-board to the control stick link- 
age. The flaps are similar in construc- 
tion to the ailerons, and extend over that 
portion of the trailing edge not used by 
the ailerons. They operate from a small 
crank in the cockpit. Tail surfaces are 
of 17 ST alloy, with stamped ribs 
riveted to tubular spars. They are fabric 
covered. 

Landing gear is of the racing type with 
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long travel oleo shock absorbers and 
Goodyear Air Wheels and brakes. The 
design is such that it is possible to re- 
move the wheels without disturbing the 
fairings. The tail wheel is full swivelling 
and is fitted with an 8-in. tire. 


Dual controls are provided, with those ° 


in the front cockpit quickly removable. 
The horizontal stabilizer is fixed, but 
tabs on the trailing edge of the elevators 
provide Jongitudinal trim. These are 
easily controllable from either cockpit. 
The narrow oval fuselage, the inverted 
in-line engine and the narrow wing, 
permit a good field of view from each 
pilot’s seat. A luggage compartment 
is fitted between the two cockpits. 
The manufacturer’s specifications 
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Model A-17-F Beechcraft is fitted with a Wright Cyclone F-11 engine. 





Monoplane designed by Messrs. Fahlin and Swanson built by 


show: span 30 ft.; length overall 21 ft. 
5% in.; height 6 ft. 11 in.; wing area 
(including ailerons) 124 sq.ft.; weight 
empty 1,022 lb.; gross weight 1,550 Ib. 
Cruising range (B4 engine) 403 miles, 
(C4 engine) 370 miles. 


U.S. Plane, British Power 


N the April issue of AvIATION we 

described the British built Pobjoy 
engines which are being distributed in 
this country by the Nicholas-Beazley 
Airplane Company, Inc., of Marshall, 
Mo. One of the first American planes 
to be designed around the Pobjoy en- 
gine has just been completed at the 
Nicholas-Beazley plant by Mr. Ole 
Fahlin, propeller manufacturer, and Mr. 
Swen Swanson, airplane designer. At 
the moment it is not planned to put the 
machine into regular production, but it 
is being offered as a custom built prod- 
uct available on special order. 

The weight specifications given for 
this ship are notable. The Type R 
Pobjoy engine (80 hp., geared 2:1) 
weighs only 126 lb. The cantilever all- 
wood wing weighs 1 lb. per sq.ft. (in- 
cluding ailerons, covering, dope and 
finish). As a result of these and other 
weight savings, the ratio of useful load 
to empty weight is relatively high, the 
figures being 500 lb. to 690 Ib. respec- 
tively, giving a gross weight of 
1,190 Ib. 

As indicated in the photograph, the 
ship is of the cabin type and aécommo- 
dates two persons side-by-side. One in- 





Nicholas-Beazley. 


teresting feature of the cockpit arrange- 
ment is the simplified engine starter, a 
ratchet type similar to the starters on 
the usual outboard boat engines. The 
pilot simply pulls back a lever to turn 
the engine over. The entire mechanism 
weighs but 3 lb. 

Reports indicate that the machine has 
a top speed of 133 m.p.h., cruises at 
105 and lands at 40. It climbs 1,450 ft. 
a minute at sea level, and carries suffi- 
cient fuel for 54 hours at cruising speed. 
General specifications as given include: 
span 28 ft.; length 21 ft. 10 in.; height 
overall 7 ft. 4 in.; total wing area 144 
sq.ft.; wing loading 8.0 lb. per sq.ft. ; 
power loading 15.0 lb. per hp. 


Chair Into Parachute 


WO of the greatest objections to 

the installation of parachutes for 
passengers in transport planes have been 
their general bulk and obtrusiveness, 
and the difficulty involved in getting into 
the usual harness,— particularly for 
women. Irving Air Chute of Buffalo 
has answered both objections in the 
Chair Chute, in which the parachute 
forms the back cushion, and the harness 
webbing is cleverly concealed in the side 
arm upholstery. In an emergency, the 
passenger attaches himself to the chute 
with three simple motions,—first, snap- 
ping together a strap that resembles the 
ordinary seat belt across the lap, second, 
pulling it tight by a single motion on 
the free end of the webbing, and third, 
slipping the arms through shoulder 


loops and snapping the harness across 
the chest. He is then ready to stand up 
and jump, using the rip cord in the 
usual manner. The whole operation can 
be done in a very few seconds. The har- 
ness automatically adjusts itself to the 
wearer’s size as the passenger rises from 
the seat. The weight of the equipment, 
complete with harness and pad, is 16} lb. 


Custom-Built Beechcraft 


ALTER BEECH’S factory out 

in Wichita has just turned out a 
new custom-built Beechcraft capable of 
long sustained flight at high speed. The 
ship follows the general lines of former 
models, with negative stagger, stream- 
lined semi-retractable landing gear, and 
curved safety glass windshield. This 
model, however, has been fitted with a 
690 hp. Model F-11 Wright Cyclone 
engine, swinging a Hamilton Standard 
controllable pitch propeller. With this 


A new type of harness for the Irvin 
Chair Chute makes its use convenient 
for both men and women. 
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equipment it shows a top speed of 235 
m.p.h., cruises at 212 and has a normal 
range of 750 miles. With wing flaps 
down, the landing speed is in the neigh- 
borhood of 60 m.p.h. 

In addition to the usual instruments 
and equipment the Model A-17-F is pro- 
vided with ice-warning indicator, arti- 
ficial horizon, directional gyro, manifold 
pressure gage, and an electrical indica- 
tor for fuel and oil. Dual control is 
standard equipment. The rear seats are 
fitted with shock absorbers designed to 
reduce passenger fatigue on long flights. 
The cabin is soundproofed and is pro- 
vided with an efficient ventilating sys- 
tem. A large luggage compartment is 
available. Other auxiliary equipment 
includes landing and navigation lights, 
radio beacon receiver, electrically op- 
erated parachute flares, direct electric 
starter, and an engine-driven generator. 

The general characteristics of the air- 
plane are: span 34 ft. 6 in.; length 24 ft. 
2 in.; height 8 ft. 94 in.; wing area 
323 sq.ft.; weight empty (varying with 
special equipment) 3,000 to 3,300 Ib.; 
gross weight 5,200 lb.; wing loading 
16.1 lb. per sq.ft.; power loading 7.5 Ib. 
per hp. 


440 Whirlwind Approved 
HE nine-cylinder R-975-E Whirl- 


wind received its fourth rating from 
the Department of Commerce recently 
after its 50-hour endurance test. A new 
rating under A.T.C. No. 125 is for 
440 hp. at 2,200 r.p.m. at sea level. This 
engine has been previously rated at 330 
hp., 365 hp. and 420 hp. The Whirlwind 
440 differs from other nine-cylinder 
models only with respect to compression 
ratio, supercharger ratio, and octane 
number of fuel required. 

Although this engine is now being 
offered for commercial use for the first 
time, it has seen several thousand hours 
of service in military operations during 
the past two years. The six Curtiss 
F9C2 fighters which have been attached 
to naval airship operation are powered 
with this engine. Similar engines have 
been in operation in South America. 

The specifications of the Whirlwind 
440 include: Displacement, 975 cu.in.; 
compression ratio 6.1; octane number 
(fuel) 87; blower ratio 10.15 to 1; 
weight dry 600 Ib. 


1,000-hp. Engine 


Accoanine to an article published 
in the June issue of our British 
contemporary, Aircraft Engineering, 
the French Hispano-Suiza Company 
has produced a new fourteen-cylinder 
radial air-cooled engine, which on test 
has developed 1,120 hp. at 2,100 r.p.m. 
Its normal rating is 900 hp. at 1,900 
rpm. It is to be available both in 
direct drive and in geared form, and 
will be supercharged to develop 950 hp. at 


altitudes up to approximately 11,000 ft. 

The engine is of the usual two-row 
radial type with two staggered banks of 
seven cylinders each. The bore is 63 
in. and the stroke 6.69 in., giving a total 
displacement of about 2,760 cu.in. The 
dry weight is given as 1,322.8 lb. (600 
kg.). 

The main crankcase is in four sec- 
tions of thin forged steel rather than 
the forged dural commonly used here 
and abroad. The nose-piece and the 
rear cover plate carrying the auxiliary 
drives are of aluminum alloys, The 
two-throw crankshaft is forged in one 
piece. It is fitted with bronze counter- 
weights and is carried in two roller bear- 
ings with a deep groove ball bearing 
to take the thrust. The one-piece con- 
struction necessitates the use of split 
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connecting rods. Following a pattern 
used in recent Hispano engines, the 
master rod and its caps are fastened to- 
gether with a series of mortise and 
tenon joints, locked by taper pins which 
run parallel to the bearing axis. Alum- 
inum pistons with internal ribbings are 
employed. Each piston has three com- 
pressing rings and one oil wiper. Cyl- 
inders are of composite construction 
with steel barrels and screwed-on alum- 
inum alloy heads. Each has two valves. 
The valve operating mechanism is du- 
plicated, a cam plate in the nose-piece 
operating the front bank valves, and a 
similar plate in the rear section taking 
care of the rear bank. The blower sec- 
tion has an electron impeller coupled up 
through a friction clutch in the usual 
manner. 


AIRCRAFT AT WORK 





This airplane plays an important part in New England’s lobster-fishing industry. 


Air-Minded Lobsters 


AYBE the lobsters aren’t air- 

minded, but the lobster industry 
is, and has been taking a decided inter- 
est in the possibilities of aircraft in 
operations up and down the New Eng- 
land Coast. Consolidated Lobster Com- 
pany, of Gloucester, Mass., flew its 
Keystone Commuter 180 hours on com- 
pany business between Aug. 5 and Dec. 
9, 1933, when operations had to be 
suspended on account of ice in harbor 
waters. It went back into commission 
early in 1934. 

The plane takes an active part in the 
company’s production and distribution 
systems, which extend from Labrador 
and New Brunswick as far west as the 
Mississippi. Its principal function, 
however, is to contact and control the 
collection fleet, which operates in the 
waters north of Cape Ann. It is usually 
possible to reach any unit of the fleet 
in little over two hours from the 
Gloucester office, a feature which has 


saved a great deal of executives’ time, 
and has allowed the company a distinct 
advantage over competitors in adapting 
purchase contracts to constantly shifting 
market conditions. Every fishing boat 
in Consolidated’s fleet has a distinct 
marking on top of the wheel house, 
easily identified from the air. When 
a boat is overdue between stops, the 
plane is sent out to find it, render 
assistance if necessary, estimate the ar- 
rival time, and thus save a great deal 
of expense in holding unloading crews 
unnecessarily until her arrival. The 
ship carries two-way radio, and is 
equipped with auxiliary equipment for 
open-sea work, 

Occasionally the plane is used for 
emergency distribution to customers in 
the East, or for general publicity pur- 
poses. For example, a large shipment 
of live lobsters was made in September, 
1933, to a well-known Atlantic City res- 
taurant. Five hundred pounds were 


delivered in good condition in less than 
three hours after leaving Gloucester. 
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MATERIALS Cylinder lubricant 


Pyroil Company, 
LaCrosse, W1s. 


YROIL is an upper cylinder lubricant to be used as an 

auxiliary to regular engine lubrication. It is a liquified 
graphite to be added in small quantities to the oil in the 
crankcase. Has a wide range of industrial applications. 
An extensive test run was made by the Curtiss-Wright 
Flying Service at Glendale, Cal., on a 225-hp. J-5 engine,— 
details available on request to manufacturer. 
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RADIO Airport receiver 


Westport Manufacturing Corporation, 
Glendale, Cal. 


N all purpose radio receiving set has been announced 

designed especially for airport and general aviation use. 
Five tube, two-band, superheterodyne receiver with built-in 
dynamic, loud speaker. Covers D. of C. weather and range 
beacons, also entertainment band. Operates from 110-volt, 
50-60 cycle, A.C. In modernistic cabinet 114x64x8 in. 
Weight, 12 lb. complete. 
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RADIO Dynamotor 


Westport Manufacturing Corporation, 
Glendale, Cal. 


EW dynamotor developed to eliminate B and C batteries 

in aircraft receivers. Operates from 6 to 12-volt batter- 
ies, can deliver 90-180 volts at 60 milliamps; minus 12 volts 
or 90-180 volts at 40 milliamps; and 125-250 volts at 50 
milliamps. Complete with filter, weighs less than 7 lb. Case, 
including mounting base, 7x6x3 in. May be mounted any 
place in airplane, and requires only one connecting cable. 
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SHOP EQUIPMENT Air compressors 


Worthington Pump and Machinery Corporation, 
Harrison, N. J. 


oo type VA-2 air compressor units are designed for 
shop and service station use. Compressor units are 
two-stage, vee type, belt driven from electric motors. Pump 
and motor mounted on top of horizontal tank. Automatic 
control. Sizes range from 3.9 cu.ft. per min. to 32.0 cu.ft. 
per min. at 200 Ib. per sq.in. pressure. Power required, 


}to74hp. Tank sizes, 35-80 gal. 
AVIATION, July, 1934 








SHOP EQUIPMENT Hand lubricator 


Joseph Dixon Crucible Company, 
Jersey City, N. J. 


HIS small device for injecting finely powdered graphite 

(Dixon’s Graph-Air Gun) consists of a rubber bulb to 
contain the lubricant, and a fine nozzle through which it 
is blown (by sqeezing the bulb). Shut-off valve and volume 
control in base of nozzle. Can be carried in tool box without 
leaking. Folder (available on request) describes special 
uses in aeronautical field. 
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SHOP EQUIPMENT Portable spray device 


Earl Webber Company, 
Daily News Building, Chicago, Ill. 


ORT-A-SPRAY devices are designed to afford spray 

cleaning or painting services in locations where com- 
pressed air lines are not available. Units consist of lead 
lined tanks fitted with various nozzles, handles, etc. which 
may be filled with the liquid to be sprayed, then “charged” 
with compressed air from some convenient outlet. Ca- 
pacities, from 4 pt. to 6 qt., four models. 
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SHOP EQUIPMENT Shaper 


J.D. Wallace and Company, 
134 South California Ave., Chicago, Ill. 


SMALL vertical spindle shaper for turning out short 

runs of special shapes, moulding, etc. for the small wood 
working shop announced. Direct driven by ventilated 
electric motor in base. Table raised and lowered by hand 
wheel, 14 in. travel. Capacity between shaper collars 23 in., 
or 34 in. using solid collars. Equipped with special fence 
for straight shaping. 


Aviation, July, 1934 





SHOP EQUIPMENT Soldering torches 


Linde Air Products Company, 
205 East 42d St., New York, N.Y. 


COMBINATION of four graded sizes of gas soldering 

torch to cover a wide range of shop requirements now 
on the market. The four stems cover fine soldering (in- 
struments, radio, etc.), light soldering (splices, radiator 
work, etc.) medium soldering (sealing batteries, burning 
cable lugs, etc.) and heavy soldering (bending, straighten- 
ing, etc.). Put up in compact fabric carrying case. 


Aviation, July, 1934 





